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Foreword  I 


■The  International  Conference  on  Informatics  and  Industrial  Development,  held  in 
Dublin  from  9  to  13  March  1981.  was  the  first  international  meeting  on  this 
subject  and  had  the  great  merit  of  raising  a  series  of  issues  concerning  both  the 
applications  of  informatics  to  industry  and  the  development  of  the  informatics 
industry  itself.  The  need  for  further  in-depth  research  was  also  stressed. 

The  keynote  of  the  debates  concerned  the  effective  transfer  of  technology  to 
developing  countries  as  an  important  element  in  the  whole  development  process, 
considering  all  the  relevant  aspects  and  showing  to  the  organizations  involved  the 
importance  of  this  issue  and  the  need  to  emphasize  and  expand  their  activities  of 
assistance  to  developing  countries. 

The  conference  dealt  with  subjects  of  great  importance  to  developing  coun¬ 
tries  and  will  surely  constitute  one  of  the  main  contributions  to  the  preparatory 
work  of  the  IBI  SPIN  II  Conference  on  Strategies  and  Policies  for  Informatics^ 

K.A.  Bernasconi 

Director  (ieneral 

Rome.  I  VS 2  Intcrgov  crnmental  Bureau  for  Informatics  (IBI) 
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Foreword  II 


Information  technology  is  in  a  state  of  dynamic  growth  and  the  Dublin 
Conference  on  Informatics  and  Industrial  Development,  held  M— 13  March  IdXl. 
has  highlighted  the  importance  de\ eloping  countries  attach  to  this  development 
which  is  to  have  substantial  influence  on  their  industrial  development  strategies.  It 
has  also  been  noted  in  the  Conference  that  action  must  be  initiated  by  the 
developing  countries  to  build  the  technical  capacity  to  benefit  from  the  recent 
advances  in  this  area.  Accordingly.  UNIDO  intends  to  pursue  a  programme 
of  action  in  this  field. 

A  signatory  to  the  Declaration  of  Mexico  on  Informatics.  Development  and 
Peace  in  June  I'tSI.  UNIDO  will  co-operate  with  the  Intergovernmental  Bureau 
for  Informatics  and  other  UN  organizations  on  the  forthcoming  World  Con¬ 
ference  on  Strategies  and  Policies  for  Informatics  (SPIN  II).  These  proceedings 
will.  I  hope,  provide  valuable  material  for  the  preparatory  activities  for  tins 
(  (inference 

Abd-i'l  Rahman  khane 

/  v< •fillin'  Dirt'i  tor 
United  Nations  Industrial  Development 
\  icnnti.  A/nv  Organization  (UNIDO) 
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Preface 


'I'm  Istt  rnaiionai  Cum  i  riaci  on  Informatics  and  Industrial  Development,  held 
in  Trinity  College.  Dublin,  d-13  March  IdSl  was  attended  by  some  130  parti¬ 
cipants.  coming  from  45  countries  (mostly  developing  countries)  and  from  0 
international  organizations.  There  was  also  a  balance  in  the  speakers  between 
industrialised  and  developing  countries.  As  may  he  seen  from  the  list  of  parti¬ 
cipants  (Appendix),  these  included  many  prominent  authorities,  so  that  the 
deliberations  reflect  the  most  current  thinking  on  the  impact  of  informatics  on  the 
industrialisation  of  the  developing  countries. 

Sponsored  jointly  by  the  Intergovernmental  Bureau  for  Informatics  (IBI).  the 
United  Nations  Industrial  Development  Organisation  (UNIDO)  and  Informatique 
pour  les  Tiers  Monties  (ITM)  and  organised  by  the  Systems  Development 
Programme  of  Trinity  College  Dublin  and  the  Irish  National  Board  for  Science 
and  Technology,  it  was  felt  that  the  selected  theme  was  timely  and.  in  view  of 
Ireland's  very  recently  developed  strategy  for  informatics  technology  and  her  now 
rapidly  growing  electronics  industry,  that  the  location  was  appropriate. 

Within  the  industrialised  countries  there  has  been  a  growing  consciousness  of 
the  potentialities  of  informatics,  a  sector  that  will  soon  account  for  over  half  their 
(INI’.  Meanwhile  three  quarters  of  the  globe,  the  developing  nations,  have  only  a 
tiny  share  of  the  technological  capacity  anil  industrial  potential  in  this  vital  held. 
It  is  hoped  that  these  Proceedings  will  contribute  to  the  development  of  opera¬ 
tional  strategies  for  the  informatisation  of  the  Third  World. 

The  organisers  thank  the  Minister  for  Foreign  Affairs  of  Ireland  for  his 
patronage  of  the  Conference.  The  organisers  are  very  appreciative  of  the  support 
received  from  the  international  and  Irish  sponsors  and  of  the  lively  personal 
interest  demonstrated  by  their  representatives.  They  also  wish  to  thank  till  those 
who  participated  so  fully  and  enthusiastically  in  the  Conference  and  hope  that 
they  can  be  involved  as  fully  as  possible  in  whatever  follow-up  actions  are 
eventually  identified  and  decided  upon. 
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F.  Gordon  Foster 

( '(inference  Chairman 


Diarmuid  Murphy 

('(inference  Co-Chairman 


Introduction 


What  is  Informatics? 

Rather  than  start  with  a  definition  let  us  first  consider  the  objective  of  this  book. 
Over  the  last  quarter  of  a  century  a  new.  powerful  and  integrative  technology, 
based  on  microelectronics,  has  been  created  that  has  revolutionised  the  handling 
of  information,  and  this  technology  is  still  in  the  process  of  rapid  development. 
We  are  here  concerned  specifically  with  its  impact  on  industry,  with  special 
reference  to  industrial  development  in  the  Third  World. 

Let  us  set  this  in  perspective.  In  the  first  phase  of  the  development  of  the  new 
information  handling  technology,  starting  in  the  late  1940s.  computers  were  used, 
almost  exclusively,  for  scientific  calculation.  The  impact  was  felt  in  the  natural 
sciences,  where  new  advances  were  made  possible  by  the  then,  relatively,  huge 
increase  in  computing  power  that  became  for  the  first  time  available.  A  decade 
later,  and  continuing  to  the  present,  applications  of  computers  began  to  be  made 
as  integral  components  of  organisational  systems  for  information  and  control 
purposes  in  the  pursuit  of  productivity  and  economic  growth.  In  the  early  days 
only  the  largest  organisations  could  afford  to  operate  a  computer.  More  recently, 
dramatic  decreases,  both  in  unit  cost  and  in  actual  size  of  components,  coupled 
with  increased  flexibility  in  handling  have  brought  computing  power  to  even  very 
small  scale  enterprises. 

The  general  trend  does  not  stop  there.  In  the  industrialised  countries  the 
impact  of  computerisation,  or  informatisation  as  it  is  also  being  called,  is  now  felt 
not  just  within  organisations  but  by  society  itself.  The  systems  supporting  modern 
society  are  increasingly  computer-based  and  this  is  affecting  the  ways  in  which 
society  is  evolving.  It  is  being  said  that  the  final  phase  of  informatisation  is  now 
just  commencing,  in  which  the  impact  will  be  on  the  individual  for  whom 
information  technology  is  creating  new  potentialities  for  self-realisation. 

The  informatisation  of  industry  may  therefore  be  regarded  as  but  one  aspect 
of  a  broader  socio-economic  development.  It  is  convenient  to  use  the  term 
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informatics  to  refer  to  this  whole  phenomenon  that  is  largely  based  on  the 
information  handling  technology.  The  term  also  connotes  the  analysis  and  for¬ 
mulation  of  national  and  international  strategies  and  policies  for  informatisation. 

As  in  the  ease  of  other  technological  frontiers,  information  technology  has  a 
massive  dual  potential  both  for  destruction  and  for  peaceful  uses.  Other  tech¬ 
nologies  have  extended  man's  muscular  power  and  manipulative  abilities.  The 
deep  significance  of  the  integrated  information  handling  technology  of  computers, 
communications  and  control  is  that  it  extends  his  nervous  system  and  his  brain. 
Only  man's  will  and  creative  imagination  can  restrict  the  pervasiveness  of  its 
applications  in  the  support  of  economic,  social  and  personal  development. 


Informatics  and  the  Third  World 

Turning  to  the  problems  of  the  Third  World  which  pose  such  a  tremendous 
challenge,  and  which  only  radically  innovative  and  unconventional  approaches 
have  any  hope  of  touching,  can  we  propose  that  this  revolutionary  new  technology 
really  does  provide  a  short-cut  to  socio-economic  development,  or  is  it  just 
another  mystification'.’  To  examine  this  question  in  depth  many  complex  issues 
must  be  confronted.  Tor  the  Third  World,  industrial  development  is  a  priority. 
Studies  are  revealing  that  informatics  will  profoundly  affect  the  productive 
infrastructure  and  the  international  division  of  labour.  Policy  options  for  in¬ 
dustrialisation  tire  narrowed.  A  re-conceptualisation  of  development  strategies  is 
required.  Developing  countries  must  not  merely  reproduce  what  the  industrialised 
North  has  done  but  base  their  actions  on  an  assessment  of  long-term  comparative 
advantages. 


Scope  of  the  Book 

In  this  book  an  attempt  is  made  to  cover  all  the  issues  in  an  examination  of 
the  opportunities  and  threats,  constraints  and  the  necessary  national  infrastruc¬ 
tures  relating  to  the  informatisation  of  industry  in  developing  countries. 

Perhaps  the  most  significant  contrast  that  can  be  drawn  between  the  in¬ 
dustrialised  North  and  the  developing  South  is  that  between  information-rich  and 
information-poor  communities.  Information  is  seen  to  be  a  'commodity'  of  crucial 
importance  in  development.  Technology  transfer  is  therefore  a  basic  issue. 
National,  regional  and  international  organisations  have  a  key  role  to  play  in  this 
area  and  their  activities  are  described.  This  leads  on  to  a  presentation  of  the 
variety  of  ways  of  making  information  for  industrial  development  available  to 
agencies  and  enterprises  requiring  it.  The  distinction  is  made  between  the  needs 
of  those  engaged  in  research  and  development  (R  &  D|  and  in  industrial  planning  and 
investment.  Only  knowledge  relevant  to  the  needs  and  the  level  of  understanding  of 
the  user  will  be  utilised.  It  is  not  sufficient  just  to  set  up  information  systems:  a 
determined  and  sustained  effort  must  be  mounted  to  'market'  information. 
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Since  the  informatic  hardware  industry  now  ranks  in  size  with  energy  and 
transportation,  it  must  itself  be  a  subject  of  study  as  a  sector  of  industry.  How 
they  can  participate  in  this  industry  is  therefore  an  issue  of  major  interest  to 
policy  makers  in  developing  countries.  The  policy  options,  preconditions  and 
constraints  relating  to  an  indigenisation  strategy  are  therefore  examined. 

The  necessary  infrastructures  to  support  organic  and  self-sustaining  growth 
are  examined,  with  particular  reference  to  education  and  training,  telecom¬ 
munications.  research  and  development  (R  &  D)  and  institutional  arrangements. 

The  potential  economic  effects  on  productivity  and  employ  ment  are  of  major 
concern  and  this  issue  is  taken  up  in  regard  to  both  the  informatic  hardware 
industry  and  informatisation  of  other  sectors. 

A  number  of  surveys  and  case  studies  are  presented,  both  of  advanced 
applications  and  applications  in  smaller  enterprises.  These  studies,  ranging  from 
real-time  production  control  to  the  use  of  personal  computers  but  with  the  main 
emphasis  on  applications  in  developing  countries,  provide  an  opportunity  to  gauge 
the  pulse  of  actual  industrial  development. 

The  conclusions  and  recommendations  of  the  four  workshop  sessions  that 
were  held  during  the  Conference  are  presented  and  the  Conference  opening  and 
closing  addresses  comprise  the  first  and  last  sections  of  the  book. 


Summary 

What  emerges  may  be  briefly  summarised  as  follows.  Informatics  has  im¬ 
mense  potential  but  in  developing  countries  severe  struetural  and  cultural  con¬ 
straints  hinder  the  effective  implementation  of  even  the  simplest  applications. 
Developing  countries  are  heterogeneous  and  the  circumstances  of  each  will  need 
to  be  separately  considered  Specific  pilot  projects  and  ease  studies  and  the 
diffusion  of  information  on  them  are  urgently  required. 

I  he  problems  are  particularly  acute  because  information  technology  is  the 
prime  example  of  a  systems  technology  which  only  works  effectively  when  many 
interacting  components,  people  and  hardware,  are  brought  in'o  harmonious 
relationship. 

Mechanistic  solutions'  to  poorly  understood  problems  must  be  avoided. 
I  ducat  ion  and  training  have  the  highest  priority  and  an  effective  informatics 
policy  will  be  people-oriented:  one  that  seeks  to  improve  existing  skills  rather 
than  replace  them. 

The  question  remains  whether  fundamentally  new  insights  are  still  required 
for  the  promotion  of  economic  growth.  The  concept  of  an  organising  principle 
referred  to  as  "social  intelligence"  in  the  paper  by  Professor  Dedijer  must  surely 
he  pointing  in  the  right  direction. 
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Introductory  Statements 


Address  by  the  Minister  for  Foreign  Affairs  of  Ireland, 
Mr.  Brian  I^enihan 


I  would  like  to  congratulate  the  organisers  of  the  conference,  the  National  Board 
for  Science  and  Technology  (NBST)  and  the  Systems  Development  Programme  of 
Trinity  College  Dublin.  The  sponsorship  has  been  undertaken  by  the  United 
Nations  Industrial  Development  Organisation  and  the  Intergovernmental  Bureau 
for  Informatics.  I  am  associated  with  the  Conference  as  patron  and  in  this  capacity 
congratulate  the  organisers  and  the  sponsors. 

I  hope  that  this  Conference  will  be  just  the  first  in  a  series  under  the  general 
title  of  "Dublin  Conference  on  Development"  to  be  devoted  to  a  variety  of 
development  issues  of  interest  to  the  developing  world.  In  a  highly  technological 
world  where  not  only  access  to  and  acquisition  of  technical  and  other  information, 
but  also  its  management  and  effective  utilisation  are  important  factors  in 
development,  it  is  essential  that  developing  countries  get  into  a  position  where 
they  can  develop  their  industria'  capabilities  based  on  sound  knowledge  of  what  is 
available  and  how  it  can  be  applied  effectively,  also  how  it  can  be  applied 
rationally  to  meet  their  own  development  needs. 

On  a  different  level  the  conference  is  also  significant  in  that  it  provides  an 
excellent  example  of  the  kind  of  concrete  follow-up  action  which  can  and  indeed 
should  be  taken  in  response  to  resolutions  which  have  been  adopted  at  various 
important  conferences  held  during  the  past  few  years  within  the  UN  framework. 
Reference  might  be  made  in  this  connection  to  two  conferences  held  in  1479 — the 
UN  Conference  on  Science  and  Technology  for  Development.  UNCSTD.  and  the 
Intergovernmental  Conference  on  Scientific  and  Technological  Information  for 
Development.  UNISIST,  held  under  the  aegis  of  UNESCO.  Both  these  con¬ 
ferences  highlighted  in  particular  the  need  for  better  access  for  developing 
countries  to  information  sources  and  technical  know-how,  as  well  as  for  greater 
international  co-operation  in  the  exchange  and  transfer  of  information  as  a  means 
to  assisting  developing  countries  to  realise  their  development  potential.  I  am 
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confident  that  this  conference  will  succeed  in  a  concrete  and  practical  way  towards 
meeting  some  of  these  objectives. 

A  message  by  the  executive  director  of  UNIDO.  Dr.  Abd-el  Rahman  Khanc. 
to  me  to  mark  the  conference,  expresses  his  hope  that  the  conference  will  identify 
concrete  ways  and  means  by  which  the  wealth  of  information  available  in  the 
world  can  be  harnessed  for  the  accelerated  industrialisation  of  the  developing 
world.  UNIDO,  as  you  are  aware,  has  been  involved  since  its  inception  as  the 
United  Nations  organisation  responsible  for  co-ordinating  assistance  within  the 
UN  system  in  the  field  of  industrial  development,  in  industrial  and  technological 
information  activities,  and  this  particular  function  has  been  further  strengthened 
by  the  establishment  a  few  years  ago  of  a  scientific  and  technological  information 
bank  within  UNIDO.  Thus  UNIDO  looks  forward,  as  we  all  do.  to  the  results  of 
the  conference  as  an  input  to  further  efforts  in  this  field  both  by  UNIDO  itself  and 
by  others  at  national  and  international  levels. 

There  is  one  area  which  I  feel  deserves  mention  in  being  essential  to  the 
effective  utilisation  of  informatics,  and  that  is  the  one  of  human  resources 
development.  This  particular  area,  when  coupled  with  the  development  of  ap¬ 
propriate  physical  infrastructures,  is  an  area,  in  my  view  ,  of  v  ital  importance,  not 
only  in  relation  to  the  field  of  informatics  and  industrial  development  but  to 
national  development  as  a  whole.  For  this  reason,  we  here  in  Ireland,  where  we 
have  our  own  development  co-operation  efforts,  have  always  placed  strong 
emphasis  on  the  drawing  and  transfer  of  technical  expertise  from  our  ow  n  pool  of 
experience,  as  well  as  training  the  human  resources  potential  of  those  countries  to 
which  we  lend  help. 

In  conclusion  I  would  like  again  to  thank  the  organisations,  to  whom  I  have 
referred,  responsible  for  organising  this  conference,  and  to  thank  the  UNIDO  and 
the  IBI  as  wa'II  who  have  been  associated  with  them  in  this  matter.  It  is  an 
excellent  sign  of  the  proper  approach  in  my  view,  to  these  matters,  that  we  have 
the  state  sponsored  agency  of  the  NBST  working  in  conjunction  with  one  of  our 
major  educational  and  university  establishments.  Trinity  College,  and  their  Sys¬ 
tems  Development  Programme,  in  taking  this  initiative.  It  is  a  most  useful  forum, 
in  my  view,  for  a  practical  in  depth  examination  of  the  issues  involved  and  '•  II 
almost  certainly  result  in  the  practical  identification  of  concrete  action  for  the 
future.  7Tiat  is  the  main  thrust  of  this  conference,  a  thrust  that  I  hope  will  bring 
together  much  of  the  information  to  secure  a  degree  of  co-ordination  that  can  give 
positive  recommendations  for  action  in  the  future.  Therefore  in  association  with 
Dr.  Khanc,  Executive  Director  of  UNIDO.  1  wish  you  every  success  in  your 
deliberations. 


Professor  Bernasconi,  Director  General.  Intergovernmental  Bureau  for 
Informatics  (Delivered  in  his  absence  by  Mr.  F.  Piera  Gome/) 


Informatics,  handicraft  yesterday,  science  today,  must  be  considered  as  one 
of  the  essential  tools  that  man  has  at  his  disposal  to  reach  levels  that  otherwise 


IMRI  IDU'IORV  SI  A I  I  Ml  VI S 


7 


would  be  unattainable.  Informatics  is  a  new  language  that  must  be  mastered.  It  is 
necessary  to  learn  how  to  speak,  read  and  write  it,  as  it  has  shown  itself  to  be  a 
critical  factor  in  the  development  process.  Hence  the  need  for  all  countries  to 
learn  this  language,  and  IBI  is  conducting  this  familiarisation  campaign  which  is 
too  important  to  be  left  only  to  the  technicians.  In  parts  of  the  world,  society  is  in 
the  midst  of  a  measure  of  transition  recasting  it  into  an  age  of  cybernetic 
dimensions.  In  the  less  developed  parts  of  the  world  major  transitions  are  also 
occurring,  taking  a  slower  pace  to  work  out  alternative  futures.  In  this  new  area 
computers  will  be  even  more  closely  united  and  integrated  into  things  thus 
affecting  and  transforming  much  of  the  technological  fabric  of  society,  changing 
many  aspects  of  human  behaviour  through  the  use  of  informatics  and  thereby 
plunging  society  deeper  into  a  further  evolution.  This  area  comes  about  through 
the  incorporation  of  microcomputer-like  devices  into  machines  making  the 
resulting  devices  increasingly  intelligent.  In  turn,  society  will  speed  even  more 
rapidly  into  this  new  age  through  the  rapid  adoption  of  these  devices.  The  new 
intellectual  framework  now  developing  to  complement  and  supplement  the 
mechanistic  and  rationalistic  doctrines  of  the  analytic  modes  of  thought  are 
deductions  of  teleology  and  synthesis.  This  concept  includes  the  frameworks  of 
choice,  goals,  the  anticipatory  sciences,  participatory  government,  cybernetics, 
systems,  etc. 

The  primary  mode  of  thinking  points  towards  the  diffusion  of  sciences,  arts 
and  humanities,  together  with  technology,  sociology,  economics,  politics  and 
culture,  and  quickly  evolves  into  a  multidisciplinary,  interdisciplinary,  and  tram- 
disciplinary  system.  A  common  threat  to  most  however,  is  that  informatisation,  to 
a  great  extent,  will  take  over  the  task  of  physical  labour.  The  new  work  roles  for 
people  in  this  new  age  appear  to  be  diverted  away  from  laborious  and  hazardous 
tasks,  tasks  of  monotony  and  rote,  tasks  which  chain  people  to  machines  and  the 
like.  Efforts  to  make  machines  more  humanistic  and  to  amplify  human  capabilities 
are  strong  trends  occurring  at  present  and  will  certainly  evolve  and  expand  in  the 
future.  The  extent  to  which  people/machinc  symbiosis  will  evolve  is  almost 
unlimited  in  a  service  oriented  future  as  machines  become  more  intelligent.  As  a 
result  the  national  definition  of  work  will  undergo  considerable  change  and  most 
people  will  have  a  multiplicity  of  careers  throughout  their  lifetime,  requiring  a 
life-long  approach  and  dedication  to  education.  The  concepts  of  life-long  learning 
will  of  necessity  be  merged  and  incorporated  into  new  forms  of  work,  both  work 
and  leisure  time  activities.  And  so  education  may  well  become  an  integral  part  of 
everyone's  daily  life  style. 

This  conference  is  the  first  that  has  been  convened  to  deal  with  an  integral 
approach,  with  the  promise  of  industrial  development  through  informatics  and  of 
informatics,  two  subsets  of  a  larger  set  of  objectives.  IBI  is  already  working  on  the 
preparation  of  the  Second  Inter-Governmental  Conference  on  the  Strategies  and 
Policies  for  Informatics.  SPIN  II,  which  will  be  held  in  Havana  in  the  Spring  of 
19X3.  Its  scope  is  the  informatisation  of  emerging  nations.  The  results  of  the 
conference  which  is  starting  today  will  be  of  great  importance  in  the  preparation 
of  SPIN  II  and  of  its  objectives.  These  are  the  reasons  why  the  IBI  has  actively 
supported  this  conference. 
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Dr.  G.S.  Gouri,  UNIDO 

li  is  indeed  a  great  pleasure  and  a  privilege  for  us  in  UNIDO  to  he  associated 
with  this  most  important  timely  conference.  It  has  been  said  that  we  are  in  the 
midst  of  the  second  industrial  revolution.  The  technological  breakthroughs  that 
have  occurred  and  that  will  be  occurring  in  the  next  live  or  ten  years  in  a  sense 
will  greatly  transform  the  present  industrial  structure,  the  present  distribution  and 
location  of  industries.  It  has  also  been  said  that  this  rate  of  change,  in  fact,  will  be 
so  quick  that  it  is  very  necessary  to  prepare  oneself  and  to  see  that  there  is  not 
only  a  partnership  in  this  great  change  but  also  to  meet  the  challenge  that  is  in 
front  of  us.  It  is  in  this  connection  that  we  have  been  greatly  honoured  to  be 
associated  with  this  conference  as  microelectronics  is  the  subject  of  a  major  focus 
in  our  technology  programme. 

When  studying  and  monitoring  the  technology  oreakthroughs.  which  UNIDO 
is  currently  doing,  in  the  field  of  genetic  engineering,  microelectronics,  petro¬ 
chemicals  and  other  related  technologies,  machine  tools,  lighter  than  air  tech¬ 
nologies.  it  is  seen  that  the  field  of  microelectronics,  in  a  sense,  cuts  across  all 
these  and  is  not  only  interacting  but  is  contributing  to  all  these  developments. 
Consequently  the  entire  question  of  the  application  of  microelectronics,  in¬ 
formatics  and  information,  is  of  great  importance.  I  am  sure  that  this  conference 
will  indeed  answer  a  number  of  questions.  One  question,  of  course,  to  he 
considered  is  the  rate  of  application  and  the  policies  of  developing  countries  to 
the  adoption  of  this  technology.  Should  the  discussion  be  closely  related  to  the 
aggravation  of  employment  aspects  in  the  developing  countries  if  microelectronics 
are  introduced  into  the  economy?  What  is  the  trade-off  between  productivity 
benefits  in  the  short  and  long-term  and  the  unemployment  effects'.’  W'hat  are  the 
possibilities  of  increasing  employment  in  the  downstream  industries,  such  as 
consumer  products,  audio  industry  ,  simple  process  control  and  so  on?  These.  1  am 
sure,  will  receive  very  detailed  attention  by  all  of  you. 


KEYNOTE  ADDRESS:  PRESENT  SIGNIFICANCE  AND  FUTURE 
PROSPECTS  OF  INFORMATICS 


Dr.  I.H.  Abdel  Rahman,  Special  Advisor  to  the  President  of  Egypt 

Introduction 

Recent  scientifically  based  major  technological  developments  have  been 
more  concentrated  in  fewer  countries,  and  within  those  countries,  in  even  fewer 
institutions.  Informatics  is  no  exception  in  this  respect.  The  concentration  of 
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development,  as  a  result  of  intensive  research  and  high  risk  investment,  results  in 
efforts  to  promote  the  technology  in  the  form  of  new  product  development, 
servicing  its  users,  and  licensing  to  other  manufacturers.  The  terms  and  conditions 
of  promotion  vary  according  to  the  competitive  situation,  market  potential,  and 
speed  of  obsolescence  and  speed  of  innovation.  The  rapid  developments  in 
computers,  since  they  emerged  commercially  in  the  early  1950's  have  led  to 
successive  ‘generations’  of  these  computers  with  considerable  improvements  in 
cost,  efficiency  and  capacity.  With  the  development  of  integrated  circuits  and 
microprocessors,  further  technological  advances  in  the  coming  years  may  be 
mainly  in  the  exploitation  of  those  important  core  units  and  the  equipment  built 
around  them.  These  pieces  of  equipment  include  memories,  inputs,  outputs, 
terminals,  as  well  as  the  telecommunication  infrastructure  to  assemble  and 
distribute  information  between  widely  separated  points.  It  has  been  generally 
recognised  that  developments  in  hardware  have  been  accomplished  relatively 
ahead  of  the  software  development  necessary  for  optimum  utilisation,  and  hence 
the  marketed  hardware  may  not  exactly  correspond  to  the  appropriate  real 
possible  utilisation,  resulting  in  less  benefit  accruing  from  the  information  content 
carried  by  the  hardware  facilities.  The  marketing  techniques  of  offering  attractive 
rental  rates,  facilities  for  training,  software  supplies  and  stimulated  upgrading 
have  helped  to  develop  the  informatics  industry,  and  expand  its  economic  si/e  to 
become  the  fastest  growing  industry  during  the  hist  few  years  and.  in  absolute 
magnitude  of  sales,  to  reach  a  very  advanced  order  in  the  world  in  the  next  few 
years,  if  it  has  not  already  done  so. 

The  whole  world  seems  to  need  a  breathing  space  of  a  few  years  to 
consolidate  the  rapid  core  technological  advances  already  realised,  and  to 
examine  more  systematically  the  impact  of.  and  prospects  for  its  widespread  and 
persuasive  applications  in  a  variety  of  fields  and  countries.  The  marketing  drives 
of  the  sellers  are  not  likely  to  relent,  since  they  are  driven  under  competition  b 
the  urgency  to  recuperate  the  heavy  past  investments  in  the  shortest  possible  time, 
before  their  wares  become  themselves  out-paced  by  the  innovations  realised 
through  the  succeeding  current  investments.  This  is  a  feverish  situation,  in  which 
not  only  business  corporations  have  been  drawn,  but  also  governments  and  public 
institutions.  No  one  has  time  to  wait  until  the  dust  of  the  storm  settles,  so  as  to  see 
clearly.  These  remarks  are  preliminary  and  general  in  nature,  and  subsequent 
more  specialised  speakers  at  this  conference  will  undoubtedly  confirm  or  refute 
the  general  import  of  this  statement. 


Hardware  Industry 

Next  we  may,  however,  examine  for  a  moment  whether  the  developing 
countries,  and  for  this  matter,  all  countries  with  no  major  hardware  informatic 
sector,  will  have  a  chance  for  a  share  in  this  growing  industry,  which  requires 
world  wide  markets.  Historical  precedents  of  diffusion  of  manufacturing  capacities 
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of  products  of  other  technologies  may  he  helpful  hut  not  conclusive  in  this  case 
We  would  not  he  concerned  here  with  the  period  between  innovation  and 
application,  which  has  been  extremely  short  in  the  case  of  information  equipment, 
as  compared,  for  example,  to  nuclear  energy.  radar,  or  the  relevant  branches  of 
bio  technology.  We  are.  rather,  contemplating  the  possible  spreading  of  the 
manufacturing  capacities  of  the  different  components  related  to  informatics  and 
telematics  in  other  developed  and  developing  countries,  especially  those  in  which 
marketing  potential  exists. 

lor  argument  s  sake,  let  us  assume  that  concerned  Ciovernments  max  est¬ 
ablish.  in  consultation  with  industry,  a  number  of  policies  and  guidelines,  which 
would  lead  to  securing  for  their  countries  a  fair  share  of  industrv.  compatible  with 
their  industrial  capacities  and  the  si/e  of  their  prospective  market.  The  possible 
advances  in  informatics  may  ire  applied  to  allow  such  decentralization  ol 
production  without  loss  of  quality  or  efficiency.  The  recipient  countries  cannot 
deny  themselves  the  benefits  of  the  new  informatic  applications,  and  should  not. 
on  the  other  hand,  lose  the  opportunity  of  having  a  reasonable  share  of 
experience  and  competence.  Only  the  relatively  advanced  developing  countries 
are  likely  to  have  a  chance  to  succeed  in  this  direction.  This  is  a  second  question, 
which  may  he  discussed  in  the  next  few  days  in  the  conference.  Historical 
experience  with  other  technologies  such  as  aviation,  motor  car  industry,  and 
communication  equipment  may  be  helpful,  but  due  attention  should  be  given  to 
the  specific  characteristics  of  the  informatics  hardware  industry  . 


Software  Industry 

Hardware  now  represents  about  half  the  costs  of  an  informatics  project, 
excluding  the  normally  available  channels  of  telecommunication.  This  share  is 
likely  to  be  reduced  in  the  next  few  years  to  about  one  third  or  less.  There  are  two 
main  reasons  for  these  expected  changes,  namely  an  expected  increase  of  software 
costs,  and  the  further  reduction  of  competitive  hardware  prices,  due  to  more 
streamlined  techniques  of  production  and  larger  output.  Actually  software  may  be 
considered  to  be  relatively  lagging,  and  hence  it  may  be  a  good  area  for  further 
expansion  and  improvement.  Here  is  a  chance  for  the  non-manufacturing  coun¬ 
tries.  to  invest  in  training  and  software  development,  first  for  their  own  use.  and 
second  for  the  use  of  other  neighbouring  countries.  It  was  reported  a  few  years 
ago  that  the  United  Kingdom  was  a  good  source  of  software,  with  a  share  much 
larger  than  in  the  case  of  hardware.  Some  of  the  large  producers  tic  software 
partially  or  totally  to  design  features  in  the  hardware  they  produce.  Such  a 
tendency  should  be  discouraged.  Eventually  the  users  in  till  countries  mav  come 
together  and  express  their  preference  for  certain  codes  of  manufacture  and 
software  development.  A  feedback  signal  from  the  market  mav  be  sufficient  to 
warn  against  such  monopolistic  tendencies  which  are  starting  to  appear. 
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Trained  Personnel 

A  major  part  of  informatics  is  based  on  intellectual  technology  C  on 
sci|iientl\.  manpower  with  (he  necessary  training  is  a  crucial  element  ot 
paramount  importance.  especially  for  those  preparing  and  using  software  and 
their  collaborators  These  persons  include  programme  designers,  systems  pro 
crammers,  analysts,  data  base  designers,  controllers  and  administrators,  m  ad¬ 
dition  to  the  more  basic  specialisations  in  operations  research,  mathematical  logic 
and  scientific  management  There  is  a  high  demand  for  trained  people  every¬ 
where.  a  large  personnel  turnover,  much  head  hunting,  and  a  very  short  period  of 
obsolescence,  'l  et  the  developing  countries  may  seriously  consider  establishing,  at 
a  relatively  low  cost  and  large  benetit.  a  well  e| ual i tied  and  agile  corps  of  trained 
software  personnel  This  may  be  one  of  t fie  few  areas  in  which  they  can  advance 
appreciably  quickly  and  cheaply  and  hence  may  deserve  priority  attention  I  licsc 
considerations  may  be  examined  in  establishing  a  national  policy  for  the  pro 
curemcnl  ami  licensing  of  inlormatic  projects.  Special  training  facilities  will  be 
required  apart  from  normal  education  and  university  centres  The  cost  of  the 
highly  skilled  personnel  required  foi  informatic  projects  in  developing  countries 
may  reach  up  to  SO  percent  of  the  total  costs  of  installation  (excluding  the  running 
costs  during  the  lifetime  of  the  facility)  as  compared  with  the  average  ol  2' 
percent  mentioned  before  Because  of  heavy  handed  marketing  procedures,  the 
developing  countries  are  likely  to  over  invest  in  hardware,  and  thus  umlcr utilise 
the  potential  capacities  they  acquire.  The  suppliers,  in  their  turn,  may  oversell 
packages  of  software  which  are  not  fully  tested,  and  hence  the  additional  tune  and 
cost  of  de  bugging  am)  streamlining  such  packages,  over  and  above  the  normal 
requirements  of  maintenance  and  repair 


Kinptoy ment  l.fTccts  of  Informatics 

Mechanical  and  electric  equipment,  from  the  point  of  view  of  manning  skills 
amplifies  the  power  of  the  muscles  of  man.  Automation  did  reduce  the  need  lot 
continuous  attention  and  judgement  by  operators  in  industry  and  other  activities. 
It  is  now  said  that  the  new  information  revolution  takes  over  some  (if  not  all)  of 
the  thinking  requirements.  If  so  the  level  of  skill  of  operators  in  manufacturing 
industries  may  be  reduced,  with  increasing  dependence  on  the  'thinking' 
machine.  The  machine  will  be  much  faster,  and  more  precise  than  the  human 
operator  it  replaces.  Hence  a  fully  electronically  equipped  production  facility, 
would  need  a  different  mix  of  Moor  skills,  and  a  smaller  number  of  operators 

Not  all  aspects  of  human  judgement  and  control  could  be  easily  programmed 
and  transferred  to  the  electronic  mind.  Two  results  may  consequently  be  noted. 
The  first  is  the  possibility  of  displacing  cheap  human  labour  by  electronically 
controlled  programmed  machines.  The  second  is  the  reduced  need  for  skills  on 
the  shop  floor,  and  the  creation  of  the  need  for  other  skills  in  the  management 


and  design  areas.  The  first  trend  would  erode  the  comparative  advantage  of  the 
developing  countries  in  some  of  their  important  labour  intensive  industries  such  as 
textiles  and  leatherware  The  second  trend  will  alford  a  partial  short  cut  to  the 
developing  countries  in  acquiring  the  skilled  labour  force  for  certain  other 
industries.  There  is  certainly  some  over-simplification  in  presenting  these  two 
trends  side  by  side  The  real  choices  may  he  more  complex.  Industrial  and 
development  planners  seem  now  to  be  more  preoccupied  with  the  detrimental 
effect  on  the  developing  countries  of  the  lirst  trend  in  which  the  comparative 
advantage  of  abundant  cheap  labour  is  eroded  or  lost.  It  may  be  worth  while  for 
them  to  consider  the  possibility  of  the  second  trend,  especially  since  it  supports 
the  previous  recommendation  to  the  developing  countries  to  intensify  their  etforts 
in  the  area  of  selective  skilled  manpower  as  the  spearhead  of  a  more  appropriate 
development. 

Decentralisation 

It  precision  and  reproducibility  could  be  better  assured  at  low  cost  by 
informatic  programming  and  control  in  certain  industrial  manufacturing  opera¬ 
tions.  then  lived  overhead  costs  per  unit  product  may  be  reduced  in  comparison  to 
total  costs,  and  thus  the  adv  antages  of  large  scale  production  could  be  realised  for 
smaller  si/e  units.  Production  could  be  achieved  in  a  large  number  of  small  or 
medium  si/e  units  as  economically  as  in  a  smaller  number  of  large  units.  ITiis  type 
of  decentralisation  if  it  were  assured,  may  help  the  developing  countries,  where 
si/e  of  the  market  is  small,  to  establish  industries  which  would  otherwise  be 
uneconomic  to  establish.  The  possible  higher  costs  of  procurement  and  dis¬ 
tribution  of  smaller  quantities  of  inputs  and  output  may  be  balanced  bv  lower 
costs  of  transport  especially  if  the  produet  is  designed  for  local  consumption. 
I'hesc  cases  will  not  herald  a  new  era  of  small  and  medium  scale  local  communitv 
industries,  but  to  a  certain  extent,  ami  in  specific  cases,  may  be  bringing  industrv 
to  the  people,  in  place  of  the  huge  (lux  of  the  last  two  centuries  in  which  people 
Hocked  to  industry  . 

This  movement  will  naturally  encourage  the  development  of  mini  computers 
and  decentralised  informatic  systems,  with  possible  connection  to  major  centres 
Macro-frames  still  have  certain  advantages,  and  max  exist  simultauc  uislv  with 
medium  and  mini-computers. 

Better  Information  for  Industry 

We  may  consider  three  major  successive  steps  in  transformation  industrv. 
namely  the  supply  of  raw  materials,  energy  and  othet  material  inputs,  the 
series  of  electrical,  mechanical,  physical  and  chemical  transformation  opera¬ 
tions.  and  lastly  the  distribution  of  the  output  product  to  appropriate  users. 
Industry  can  benefit  from  improvements  in  any  one  of  these  three  steps.  We  are 
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apt.  when  speaking  about  industrialisation  to  think  foremost  about  the  second 
step,  which  is  accomplished  within  the  factory  by  organised  labour,  appropriate 
equipment  and  technology  and  under  the  supervision  of  efficient  management.  In 
the  feasibility  study  of  industrial  projects,  all  of  the  three  steps  are  considered. 
Better  information  can  however  help  in  every  one  of  these  three  steps,  through 
the  information  sources  and  channels,  which  would  be  more  accessible  at  cost  in 
most  cases,  in  an  information-rich  society.  The  developing  countries  may  there¬ 
fore  be  placed  in  a  better  position  to  know  about  sources  of  raw  materials  and 
openings  in  export  markets  for  their  manufactured  goods.  They  could  also  choose 
better  technologies  and  identify  more  suitable  partners.  These  merits  will  at  the 
same  time  be  made  available  to  the  business  community  of  the  advanced 
countries,  especially  the  transnational  corporations  with  their  already  complex 
technology  and  machinery  trade  across  national  boundaries.  New  centres  of 
technological  data  would  emerge,  from  which  one  would  find  answers  to  specific 
questions  about  details  and  economics  of  alternative  technologies  required  in 
working  out  feasibility  studies  and  solving  industrial  and  trade  problems.  The 
work  of  industrial  and  business  consultancies  will  therefore  be  changed,  but  not 
disposed  of  altogether,  by  the  improvement  of  data  collection  and  retrieval  as  just 
described.  This  looks  like  a  double-edged  weapon,  which  works  for  or  against  the 
developing  countries,  but  it  can  he  particularly  useful  in  fostering  co-operation 
between  developing  countries,  or  stimulating  development  within  the  same  coun¬ 
try  between  different  industries.  One  needs  to  judge  the  practicability  of  such 
situations  and  their  possible  relevance  in  the  near  future  or  ultimately.  The 
UNIDO  approach  in  the  project  1NTIB  addresses  itself  to  this  category  of 
information  and  we  will  hear  more  about  it  at  this  conference.  New  equipment 
and  procedures  will  undoubtedly  displace  a  number  of  workers,  but  may  also 
create  new  jobs  somewhere  else  in  the  industry,  or  outside  it.  or  lead  to  a  greater 
volume  of  activity,  and  hence  gain  full  employment  in  other  sectors  of  the  society. 
The  whole  issue  of  the  employment  effects  of  informatics  will  be  taken  up  later  in 
this  conference.  The  organised  labour  movement  in  the  advanced  countries  seems 
to  be  living  cautiously  so  far  with  the  spread  of  information  technology  . 


Rational  Use  of  Resources 

It  may  be  noted  that  mass  information  gathering  for  social,  economic,  and 
administrative  macro-purposes  is  a  phenomenon  less  than  5(1  years  old  in  most 
countries.  It  may  have  originated  in.  or  been  stimulated  by.  the  needs  of 
mobilisation  of  resources,  and  the  management  of  shortages  associated  with  the 
two  world  wars,  and  the  intervening  efforts  of  economic  recovery  from  the  severe 
depressions  of  the  Id.ftls.  Later  mass  collection  of  data  about  all  aspects  of 
individual,  corporate  and  national  life  mushroomed  practically  in  all  countries  for 
social  and  economic  reasons  related  to  the  establishment  of  policies  and  plans  of 
development,  and  in  general  for  the  management  of  the  modern  “nation  state". 
Yet,  almost  invariably,  scholars  and  decision  makers  alike  feel  that  whenever  a 
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subject  is  examined,  data  are  found  wanting,  and  they  call  for  new  data  collection. 
We  may  not  be  able  as  yet  to  ascertain  to  what  extent  informatics  will  improve 
this  paradoxical  situation.  Certain  aspects  of  the  question  have  attracted  public 
attention,  such  as  the  danger  of  breach  of  individual  privacy  and  freedom.  There 
is  also  the  increased  flow  of  data  across  borders,  not  equallv  in  all  directions.  It 
has  been  said,  for  example,  that  basic  data  flow  out  of  the  developing  countries, 
while  policy  and  decision  data  flow  into  them.  What  concerns  us  most  here  is  the 
direct  information  about  individual  consumer  demand  which  is  a  major  criterion 
(and  theoretically  the  ultimate  determining  factor)  in  the  supplv  of  goods  in 
general  and  manufactured  goods  in  particular:  how  this  demand  changes,  to  what 
extent  it  is  modulated  by  production  and  distribution  lobbies,  and  how  it  could  be 
ascertained  in  information  rich  and  information  poor  societies.  Basic  demand  can 
be  derived  from  biological  needs  of  survival,  or  long  established  needs  of  social 
coherence.  But  the  erratic  and  irregular  demand  on  appliances  and  gadgets 
including  important  ones  such  as  motor  cars  and  international  travel,  have  led  to 
major  social  and  economic  changes,  which  are  likely  to  continue  to  happen  in  the 
future  in  magnitudes  and  directions  which  are  not  predictable  with  a  sufficient 
degree  of  accuracy.  In  this  manner,  the  demand  for  industrial  goods,  the 
availability  of  resources,  technology,  energy  and  purchasing  power  for  their 
acquisition,  and  other  important  planning  data  for  industry,  are  still  being  handled 
by  rudimentary  methods  of  extrapolation  and  projection.  In  the  serious  cases, 
when  demand  does  not  come  up  to  supply  already  established  or  predicted,  arm 
twisting  methods  arc  used  to  modulate  demand  and  make  “business"  successful. 
To  what  extent  would  the  information  revolution  coming  (or  has  it  actualK 
come?)  help  in  this  basic  question  of  the  rational  use  of  resources  and  the 
ordering  of  priorities  of  needs  at  national  and  international  levels'1  In  short  can  we 
better  answer  the  question,  "what  industrialisation,  and  for  whom?”  Klectronic 
data  processing  manufacturers,  and  multinational  corporations  will  certainlv  not 
be  the  ones  to  determine  the  answer  for  future  generations  The  current  Iv 
bogged-down  North-South  dialogue  about  trade,  resources  and  energv.  may 
eventually  add  the  subject  to  its  agenda,  namely  the  worldwide  management  and 
manipulation  of  the  king  consumer,  who  became  a  slave  to  undetermined  masters 
for  no  worthy  causes. 

In  addition  to  the  codes  governing  transfer  of  technology  ,  which  are  being 
examined  internationally,  and  about  the  conduct  of  transnational  corporations,  a 
third  effort  may  well  be  required  in  regard  to  demand  stimulation  and  manipula¬ 
tion  of  consumption. 


CONCLUSION 


THESE  ark  some  incoherent  reflections  about  the  subject  matter  of  this 
conference,  in  which  I  give  expression  to  my  ignorance  and  hope  for  further 
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clarification  in  the  course  of  the  discussions  that  follow.  These  reflections  relate  to 
the  new  information  machines,  which  receive  data,  process  those  data  according 
to  certain  instructions  given  to  them  by  their  designers  and  operators,  feed  data  in 
and  out  of  memory  and  finally  produce  outputs,  which  can  be  simple  organised 
data,  or  instructions  transmitted  through  special  devices  to  manipulate  other 
machines.  The  programming  of  the  new  universal  information  machines  is 
expanding  and  developing  both  quantitatively  and  qualitatively,  to  emulate  in 
certain  aspects  the  human  mind,  which  in  itself  and  in  this  context,  can  be 
described  as  a  super  information  machine.  The  output  of  the  processor,  if 
appropriately  programmed,  could  make  choices  between  possible  alternatives, 
and  react  to  signals  generated  during  its  processing  of  external  data,  as  gathered 
and  supplied  to  it  by  special  sensors  working  continuously  to  serve  it.  The  input 
data  can  be  received  by  the  machine  not  necessarily  through  cards  and  tapes,  but 
by  more  direct  methods,  and  likewise  the  output. 

The  more  obvious  phenomena  of  human  growth  and  daily  body  functioning 
are  in  themselves  subject  to  programming  and  control.  The  data  gathered  by  the 
senses,  added  to  the  data  accumulated  by  the  memory,  and  assisted  by  external 
data  in  written  or  spoken  form  feed  into  the  appropiiate  parts  of  the  body- 
machine  and  produce  outward  signs  of  movements,  expressions  and  manifes¬ 
tations  of  intelligence,  in  addition  to  the  routine  and  careful  attendance  to  the 
internal  management  of  the  involuntary  body  functions  necessary  for  survival 

The  informatie  aspect  of  the  human  individual  is  shared  to  a  limited  extent  by 
all  living  animals  and  plants,  which  grow  and  function  throughout  their  life  cycles. 
We  know  of  the  existence  of  some  chemical  and  biological  agents  of  control  and 
programming  of  the  actions  and  of  functioning,  growth  and  decay  of  animals  and 
plants.  But  not  enough  yet. 

We  may  observe  that  the  only  physical  connection  between  the  parents  and 
the  offspring  is  the  fertilised  ovum  (in  higher  creatures).  This  tiny  living  particle 
seems  to  contain  all  the  instructions  necessary  for  its  succeeding  evolution  into  an 
embryo,  then  into  a  living  individual  which  grows  into  maturity  with  specific 
inherited'  characters,  related  to  those  of  the  parents. 

We  have  not  vet  been  able  to  make  information  machines  that  grow  and 
reproduce.  We  cannot  imagine  how  nature  could  have  developed  the  necessary 
information  systems  and  programmes  for  cell  division  and  organ  specialisation, 
and  to  encapsulate  all  that  within  a  small  living  unit  transmitted  from  parents  to 
offspring. 

The  working  of  the  human  mind,  and  the  information  and  controlled  pro¬ 
gramming  of  heredity,  growth,  anil  regular  functioning,  as  compared  with  human 
achievements  in  informatics,  however  marvellous,  give  us  every  reason  to  be 
modest  and  reflective. 


SECTION  1 


Informatics  and  Industrial  Development — Another 
Mystification  or  a  Short  Cut  to  Industrialisation? 


The  broad  subject  of  informatics  is  defined  and  discussed  and  its 
role  in  industrial  development,  with  parlieuktr  reference  to  the 
Third  World,  is  considered.  The  critical  importance  for 
development  of  the  commodity'  which  is  information  is  discussed 
in  some  detail.  The  remarkable  advances  during  the  last  two 
decades  in  microelectronics  are  described  and  it  is  argued  that  the 
information  technology  revolutionized  by  these  advances  has 
vitally  important  implications  for  the  speeding  up  of  socio¬ 
economic  development  in  Third  World  countries. 
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INTRODUCTION  TO  INFORMATICS 


For  thousands  ok  yf.ars,  man  has  had  limited  amounts  of  information  available 
and  the  processing  of  it  did  not  pose  a  great  problem.  With  the  passing  of  time  the 
amount  of  information  available  grew  slowly  but  steadily.  The  industrial  rev¬ 
olution  in  the  last  century  and  the  launching  of  research  programmes  in  the  first 
half  of  the  present  century,  as  well  as  the  modification  of  economic,  social 
and  political  conditions  around  the  world,  have  resulted  in  a  tremendous  increase 
in  the  amount  of  information  to  be  handled. 

The  computer  was  invented  in  the  fourth  decade  of  this  century,  in  the 
beginning  purely  as  a  calculating  machine.  As  the  technology  for  storing  data  was 
developed,  vast  amounts  of  information  could  be  processed  in  a  very  systematic 
and  rational  way. 

More  recently,  advances  in  telecommunications  have  resulted  in  unexpected 
transmission  capabilities  of  computer  data  through  networks  As  a  consequence,  it 
clearly  appears  that  man  can  and  should  restructure  information  in  order  to  profit 
more  from  it.  and  to  increase  the  speed  of  the  social  and  economic  development 
of  nations. 
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This  awareness  of  the  value  of  information  leads  to  the  uncovering  of  specific 
propertie5"and  characteristics  of  information,  to  the  perception  ot  information  as  a 
physical  entity,  to  its  identification  as  a  natural  resource  and  as  a  form  of  energy 
available  to  mankind  waiting  to  he  exploited. 

This  new  approach  to  information  suggests  the  need  for  a  new  word  which 
expresses  this  new  concept.  Therefore  the  first  definition  ot  informatics  y,as 
prepared  by  the  French  Academy  in  Idbb  and  read  as  follows:  "Informatics  is  the 
science  of  the  systematic  and  effective  treatment,  especially  by  automated 
machines,  of  information  seen  as  the  medium  for  human  knowledge  and  for 
communication  in  technical,  economic  and  social  contexts. 

The  concept  of  informatics,  even  while  maintaining  the  validity  of  the  origmal 
definition,  has  been  evolving.  Informatics  is  now  considered  as  covering  a  wider 
area  than  was  originally  envisaged.  Without  disregarding  the  validity  of  The 
original  concept,  new  definitions  which  better  express  the  extension  of  the  concept 
are  being  provided,  such  as  the  following:  informatics  is  the  discipline  that., 
studies  the  information  phenomenon,  the  systems  of  information  and  the  process¬ 
ing.  transfer  and  utilization  of  information,  mainly,  but  not  necessarily,  with 
computers  and  telecommunications  systems  as  the  tools,  for  the  benefit  of 
mankind.  ** 


Associated  Concepts  of  Informatics  V- 

From  these  concepts  of  informatics  it  is  necessary  to  further  analyze  the 
concept  of  information  and  to  comment  on  the  role  of  the  computer  and  other 
associated  concepts  such  as  computer  science,  computing  sciences  and  information 
science. 

Information  may  have,  for  the  purpose  of  clearer  definition  of  informatics, 
several  meanings,  but  for  any  of  them  the  relationship  between  information  and 
data  should  be  distinguished.  Data  can  be  considered  as  "units  of  information", 
and  information  as  "a  structured  and  organized  set  of  data.”  The  same  piece  of 
information  can  be.  according  to  the  level,  the  case  and  the  use  which  is  made  of 
it.  either  data  or  information. 

Information  can  also  be  considered  as  sets  of  data  which  can  be  transmitted 
by  means  of  a  signal  and  having  a  meaning  by  themselves.  In  other  aspects, 
information  can  be  considered  as  the  amount  of  knowledge  covered  by  a  given 
number  of  signs  stored  by  some  means  and  which  are  able  to  be  transferred. 

All  the  above  concepts  are.  as  stated,  meaningful  to  informatics. 

The  electronic  computer  as  a  tool  of  informatics  is  one  of  the  most  important 
elements  for  helping  to  solve  the  information-handling  problems  of  modern 
society.  When  a  country  reaches  a  certain  stage  of  development,  a  range  of  major 
and  complex  information-handling  operations  arise  in  government,  insurance, 
banking,  etc  Computers  have  an  essential  role  in  enabling  these  operations  to  be 
satisfactorily  carried  out.  At  present,  computer  hardware,  due  to  technological 
progress,  is  decreasing  in  cost.  The  development  of  mini-  and  micro-computers  is 
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expanding  potential  areas  of  applieation  into  entirely  new  fields.  Computer 
Seienee  studies  the  theoretical,  practical  and  technological  aspects  of  the  com¬ 
puter.  Information  Science  deals  with  the  handling  of  information  in  libraries, 
archives  and  documentation  services. 


Related  Disciplines  to  Informatics 

The  following  disciplines  are  directly  related  to  informatics.  Data  Processing. 
which  attempts  to  find  out  how  to  process  information  systematically  and  ration¬ 
ally  by  collecting,  organizing,  codifying,  sorting,  combining  and  comparing  data. 
The  Theory  of  Systems,  which  includes  the  study  and  analysis  of  systems  consisting 
of  sets  of  objects  involving  relationship  between  these  objects,  and  their  attri¬ 
butes,  and  aimed  at  an  end.  This  theory  also  includes  the  classification,  simulation 
and  design  of  systems.  Simulation,  which  includes  the  construction  of  discrete  and 
continuous  models  used  in  economics  and  in  process  control.  Operations  Research. 
which  may  be  considered  as  a  set  of  mathematical  methods  of  analysis  of 
organizational  phenomena  for  optimization.  The  Theory  of  Information  Structures. 
which  involves  the  study  of  information,  analyzing  its  structures  and  thus  allowing 
a  better  understanding  of  such  information.  Communications  and  Network  Theory. 
which  studies  the  physical  structures  that  make  possible  the  transfer  of  in¬ 
formation  between  two  or  more  points  and  the  properties  of  networks.  Organisa¬ 
tion  Theory,  which  studies  the  organisational  and  hierarchical  structures  and 
communications  channels  of  administrative  and  industrial  bodies:  it  is  a  decisive 
factor  in  the  design  of  information  systems.  These  disciplines  have  a  great 
influence  on  the  development  of  informatics,  and  informatics  is  in  turn  becoming 
a  driving  force  in  their  development. 


FCONOMK  IMPACT  OF  INFORMATIC  S 


Tm  h  nsiiMii  imi’aoi  of  informatics  gives  rise  to  a  unique  phenomenon  because  of 
both  the  wide  range  of  its  field  of  application  and  the  degree  to  which  it  affects 
this  field,  and  also  because  of  the  concentration  of  its  technology  in  a  very  few 
centres  of  power. 

The  technology  of  informatics  is  a  costly  exercise  both  from  the  point  of  view 
of  research,  development  and  manufacturing  and  from  that  of  acquisition  of 
hardware,  software  and  consultancy  in  systems.  In  particular,  the  total  turnover  of 
trade  in  the  technology  of  informatics  is  becoming  (as  expressed  in  many 
publications)  the  third  highest  in  the  world.  However,  about  lX)  |>er  cent  of  the 
whole  trade  is  concentrated  in  a  very  few  multinational  companies  (just  one 
company  has  about  two  thirds  of  the  total  world  market),  all  with  headquarters 
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located  in  a  single  highly  developed  country.  It  is  interesting  to  note  that  the 
remaining  10  per  cent  is  being  produced  either  partially  under  licence  or  inspired 
by  the  technology  of  a  highly  developed  country. 

On  a  first  analysis,  it  may  be  argued  that  the  case  is  not  unique  and  that 
the  characteristics  of  informatics  are  similar  to  those  of.  for  instance,  aeronautics. 
However,  informatics  has  a  much  more  important  impact  than  others  because,  it 
is  affecting  the  daily  life  of  men.  the  structure  of  society,  the  transfer  of 
information  between  countries  and  between  peoples  and  their  governments  and 
vice  versa,  and  is  sustaining  the  development  of  all  other  technologies  (aeronautics 
included).  It  is  a  substantial  tool  for  building  up  the  structures  through  which 
social  and  economic  development  should  inevitably  pass. 

Without  informatics  the  whole  campaign  for  the  New  Economic  Order  would 
be  just  an  intellectual  exercise  which  could  polarize  the  enthusiasm  of  people  and 
enhance  the  expectations  of  developing  countries,  but  would  be  void  in  terms  of 
feasibility  because  of  the  eventual  inability  of  developing  countries  to  handle  the 
results  of  the  new  circumstances  which  are  arising  from  this  campaign. 

The  aforementioned  observations  lead  one  to  draw  two  conclusions,  one 
related  to  research,  development,  and  manufacturing  of  hardware,  software  and 
systems  and  the  other  to  the  use  of  informatics  for  the  socioeconomic  develop¬ 
ment  of  developing  countries. 


RESEARCH,  DEVELOPMENT  AND  PRODUCTION  OF  INFORMATICS 

PRODUCTS 


From  nil  i’oivi  of  view  of  research,  development  and  manufacturing  of  hardware, 
software  and  systems,  developing  societies  (and  even  more  advanced  ones)  can 
hardly,  in  the  short  and  medium  term,  have  a  significant  participation  in  the  highlv 
monopolised  hardware  industry.  This  apparently  irreversible  phenomenon  might 
be  partially  counter-balanced  by.  for  instance,  developing  regional  efforts  aimed 
at  less  sophisticated  products  which  may  fulfil  the  particular  requirements  of  the 
region  and/or  by  the  development  of  mini-  and  micro-computers  and  of  more  or 
less  intelligent  peripherals.  However,  this  is  still  doubtful  unless  a  full  compre¬ 
hension  of  the  political  implications  derived  from  this  technological  economic 
phenomenon  is  achieved  by  high  level  governmental  decision  makers.  As  regards 
software  and  services  production,  this  opens  a  way  to  countries  by  means  of  which 
at  least  part  of  the  high  cost  involved  may  be  shared  by  a  national  effort.  It  is 
sufficient  to  point  out  that  the  cost  of  software  and  services  is  already  of  the  order 
of  40  per  cent  of  the  overall  cost.  Development  of  indigenous  capability  in  this 
sector  of  informatics  technology  may  give  countries  the  possibility  of  a  higher 
participation  and  a  decreased  dependency.  Software  and  services  can  be 
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developed  in  all  countries,  hut  they  do  need  the  training  of  qualified  manpower 
which  involves  the  formulation  of  adequate  educational  programmes. 


INFORMATICS  IN  SOCIO-ECONOMIC  DEVELOPMENT 


From  mi  poini  oi  mew  of  the  use  of  Informatics  for  the  socio-economic 
development  of  developing  countries,  it  is  possible  to  assert  that  informatics  is 
both  a  powerful  means  of  increasing  productivity  and  a  crucial  tool  in  the  process 
of  development. 

Productivity:  As  a  main  factor  in  the  overall  increase  of  productivity  in  public 
administration,  industry,  agriculture  and  services  or  tertiary  sector,  informatics 
has  an  essential  role  within  the  economical  field.  This  essential  role  of  informatics 
appears  more  evident  when  the  tertiary  sector  is  specifically  considered  because  it 
is  a  sector  in  which  it  is  difficult  to  increase  productivity  unless  informatics  is 
widely  utilized. 

Development:  Informatics  is  a  necessary  element  in  the  process  of  development 
because  informatics  is  a  basic  tool  for  planning  and  planning  is  the  main  means  of 
action  for  a  country  to  develop  coherently  and  rationally. 

Actually,  for  planning,  a  large  amount  of  data  is  required  which  can  only  be 
processed  through  informatics.  Informatics  also  permits  the  assembly,  for  the 
testing  of  different  situations  and  hypotheses,  of  simulation  models  required  in  the 
planning  process.  Finally,  the  control  of  the  implementation  of  development 
programmes  and  projects,  which  is  also  necessary  in  the  process  of  planning,  is 
widely  facilitated  by  the  utilization  of  informatics. 

Another  aspect  for  which  informatics  is  fundamental  for  development  lies  in 
the  fact  that  one  of  the  elements  which  characterize  developing  countries  (even  if 
they  have  a  high  income  per  capita)  is  the  lack  of  managerial  structures  within 
government  and  the  lack  of  qualified  people  at  all  levels.  To  create  or  improve  the 
managerial  structure,  and  to  minimise  the  lack  of  qualified  peopl  '.  a  wide  use 
should  he  made  of  informatics. 


POLITICAL  IMPACT  OF  INFORMATICS 


To  master  information  does  not  mean  just  to  know  how  to  collect  it.  hut  to  have 
the  capacity  to  process  it  and  obtain  fruit? o.  ults. 

As  well  as  the  monopoly  of  hardware  and  the  quasi-monopoly  of  software. 
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there  exists  in  the  world  a  new  threat,  namely  the  fact  that  only  the  richer 
countries  and  those  most  powerful  in  technical  organisations  (which  is  the  least 
harmful  situation)  are  building  up  large  data  banks,  and  developing  countries  are 
the  producers  of  these  data.  Developing  countries  are  thus  appearing  as  the 
producers  of  raw  materials,  but  they  find  themselves,  in  the  best  hypothesis,  in  a 
situation  in  which  they  have  to  pay  to  receive  information,  that  is  to  say  the 
manufactured  product  derived  from  their  own  raw  materials 

Similarly,  there  is  the  important  problem  related  to  data  banks  situated 
beyond  the  border  of  a  country,  and  containing  information  the  use  ol  which  is 
absolutely  necessary  to  it. 

This  proves  that  it  is  not  only  In  the  exploitation  of  their  natural  resources 
that  developing  countries  max  be  despoiled,  but  also  through  the  use  of  their 
information,  either  provided  by  themselves,  as  is  the  case  of  information  provided 
by  government  olliccs.  or  directlv  picked  up  by  highlv  developed  countries,  as  in 
the  case  of  satellites.  This  information  is  being  used  by  countries  which  have  the 
capability  to  process  it.  giving  them  the  possibility  to  define  political  strategies  and 
economic  policies  to  be  applied  in  their  own  interest  over  the  regions  and  or 
countries  from  which  the  information  is  collected. 

Developed  and  developing  countries  should  be  prepared  for  the  new  situa¬ 
tion  that  is  being  ere  ted  bv  the  conjunction  of  satellite  technology  with  tele¬ 
processing  computer  networks,  lhe  symbiosis  of  these  technologies  will  deeply 
affect  till  existing  structures.  To  transform  this  symbiosis  into  a  positive 
phenomenon  for  dev  eloping  countries,  a  strong  political  action  should  be  taken  tit 
international  level  as  soon  as  possible  to  protect  these  developing  countries  from 
actions  that  may  be  undertaken  by  other  countries  without  their  consent  or  even 
with  their  consent  but  without  a  complete  awareness  of  their  implications. 

At  the  national  level,  the  impact  of  informatics  on  the  structure  of  states  and 
governments  can  be  investigated  through  systems  theory,  taking  into  con¬ 
sideration  that  countries  and  societies  are  ’living  systems'  whose  governments  act 
as  the  decisional  control  sub-system.  Anv  decisional  control  sub-system  must  be 
able  to  react  to  the  environment  and  its  changes  at  a  speed  compatible  with  that 
of  the  change  in  the  environment,  since  otherwise  part  or  all  of  the  living  systems 
would  be  destroyed.  In  other  words,  in  the  context  of  the  "liv  ing  system  society" 
the  governments  (other  decisional  control  sub-systems),  through  the  decision 
making  process,  must  be  able  to  react  to  the  changes  of  the  political  community  at 
a  speed  compatible  with  ihat  at  which  those  changes  take  place,  otherwise  there  is 
the  danger  that  political  instability  and  social  upheaval  may  appear,  and  that  the 
existing  organisation  of  the  community  might  be  destroyed.  However,  for  this,  it  is 
necessary  that  the  feedback  process  to  the  government  be  well  designed. 

The  amount  of  information  that  the  feedback  process  provides  to  govern¬ 
ments  is  so  vast  at  present  that  only  through  the  use  of  informatics  is  the  political 
decision  maker  able  to  cope  with  it  and  to  extract  from  it  the  necessary  elements 
to  make  the  right  decisions.  It  has  been  said  that  information  is  power  and 
whoever  has  information  has  power. 

Informatics  has  a  leading  role  is  an  interface  between  the  living  system 


IM  ORMAI  K  S  AND  I  IS  IMI’AC'I  ON  Dl-VH  Ol'MI  N 


25 

(community)  and  its  control  sub  system  (government),  and  a  proper  use  ol  its 
potential  as  a  two-way  channel  to  link  governed  with  governing  may  lead  to  an 
effective  structure  for  a  better  life. 


APPLICATIONS  OF  INFORMATICS 


I'm-  m  i  n  or  iniorm mion  concerns  alt  levels  of  activity  of  a  country,  and  decisions 
and  initiatives  can  result  from  the  complex  interaction  of  a  wide  varictv  of 
interested  bodies,  e  g.  governmental  authority,  intergovernmental  organizations, 
the  private  sector,  professional  organizations,  and  the  public,  which  can  voice  its 
opinion  either  through  its  related  representatives  or  through  individual  asso¬ 
ciations.  The  means  for  setting  up  a  national  police  could  thus  be  established 
within  this  complex  system. 

The  various  areas  of  application  of  informatics  must  be  distinguished  by  their 
own  characteristics.  They  can  be  grouped  in  three  main  areas: 

(1)  Scientific,  medical  and  engineering  computation  and  application  in  the 
education  and  research  fields. 

(2)  Industrial  automation. 

(3)  Administration  and  business-oriented  applications. 

Particular  attention  should  he  given  to  applications  corresponding  to  the 
needs  of  developing  countries,  such  as: 

(1)  Processing  of  basic  statistical  data. 

(2)  Computerization  of  national  accounting,  of  tax  collection  and  customs 
income. 

(3)  Economical  modelling,  aids  to  planning  of  economic  and  social 
development. 

(4)  Informatics  applied  to  issues  of  employment  ami  to  public  health  serv  ices. 

(5)  Assistance  to  agrarian  reform. 

(<>)  Public  welfare  and  social  security  . 

The  positive  results  obtained  through  the  implementation  of  informatics  arc 
reduced  by  some  new  constraints  that  informatics  has  created  in  terms  of  data 
collection,  of  organizational  problems,  of  centralized  processing,  which  sometimes 
renders  a  service  which  is  unsatisfactory  from  the  users'  point.  To  what  extent  the 
evolution  of  technology  permits  the  progressive  reduction  of  these  constraints  and 
brings  new  advantages  is  an  important  issue.  As  informatics  requires  important 
investments  which  must  be  financed  by  the  end-user,  the  implementation  of  new 
applications,  especially  in  developing  countries,  should  preferably  be  progressive 
and  preceded  by  cost-efficiency  analysis,  the  conditions  and  effects  of  computer 
utilization  to  accelerate  education  should  be  carefully  considered;  the  inter¬ 
national  use  of  data  channels  requires  study  and  preliminary  agreement:  it  is 
necessary  to  organise  international  collaboration  on  planning  standards  and 
software  exchanges. 
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CONCLUSION 

li  u * n  i  i )  m  kuiiik  wivi  and  even  dangerous.  however.  to  assume  that 
development  of  informatics  is  an  aim  in  itself  Informatics  is  nothing  hut  a  tool, 
and  it  is  useless  to  increase  its  efficiency  and  power  without  hearing  in  mind'its 
basic  seopcMvhieli  is  to  help  countries  to  better  solve  the  fundamental  problems 
thev  are  facing  now  .  such  as  how  to  conduct  the  national  econoim.  the  optimiza¬ 
tion  of  the  use  of  resources  for  the  promotion  of  social  and  economic  develop¬ 
ment  —all  addressed  to  the  welfare  of  mankind. 

Informatics  is  olniouslv  not  the  onh  way  to  tackle  such  problems,  but  it 
strongly  contributes  to  improving  the  approach  to  their  solutions.  As  a  mental 
revolution,  it  represents  a  factor  of  the  adaptation  of  the  new  to  the  rapid  changes 
of  society  and  the  world. 

All  these  advantages  of  informatics,  however,  imply  that  it  be  properly  used 
lest  they  lose  their  etfeetiveness  The  increase  of  overall  productivity  requires  that 
the  cost  of  informatics  and  its  environment  be  less  than  its  profitability,  even 
considered  in  the  broad  sense  of  the  term.  The  training  of  manpower  is  expensive, 
and  must  also  be  profitable.  The  economic  significance  of  informatics  is  meaning¬ 
less  if  it  is  not  a  driving  force  of  progress,  but  a  waste  of  part  of  the  GN lb 

Informatics  should  make  it  possible  to  realize  what  is  wrong  in  the  in¬ 
formation  processing  procedure  of  a  firm  or  an  administration,  and  to  improve  the 
situation.  However,  one  should  not  destroy  everything  systematically  so  as  to 
make  better  use  of  the  informatics  tool;  the  latter  is  a  service  to  society  and  not 
the  opposite.  It  is  far  from  obvious,  however,  that  informatics  is  properly  used  in 
a  spontaneous  manner.  On  the  contrary,  it  can  easily  be  bad'y  used. 

It  is  absolutely  necessary  and  urgent  for  developing  countries  to  acquire  the 
capability  of  handling  and  processing  information  for  their  own  purposes,  in  the 
same  manner  as  the  more  advanced  countries.  In  this  way  the  interface  at  political 
level  between  countries  may  be  more  balanced  and  equitable.,. 
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INDUSTRIAL  DEVELOPMENT  AND  STRUCTURAL  CHANCE 


Till  inim  siki.m  rkANsi-oRMMios  the  Western  societies  is  a  phenomenon  that  is 
less  than  2(H)  years  old.  In  spite  of  its  recent  history,  we  still  do  not  fully 
understand  the  sociological,  psychological  and  economic  aspects  of  the  mechanism 
that  gave  rise  to  and  sustained  this  transformation.  It  is  hardly  necessary  to 
emphasize  (hat  a  systematic  understanding  of  this  historical  process  is  of  im¬ 
mediate  value  to  the  developing  countries  (comprising  some  two-thirds  of  the 
world's  current  population)  which  are  trying  to  repeat  this  historical  process  and 
transform  their  own  traditional  societies  into  modern  ones.  While  it  may  he 
fashionable  for  some  in  the  West  to  decry  and  condemn  the  "dehumanising ” 
aspects  of  the  industrial  culture,  there  is  no  denying  the  fact  that  the  secular  and 
modern  world  view  that  is  an  integral  part  of  the  industrial  culture  is  indispens¬ 
able  to  the  socio-economic  advancement  of  the  developing  countries.  Hence,  it  is 
important  for  us  to  become  aware  of  and  to  try  to  understand  the  socio- 
psvehological  and  economic  significance  of  the  technologies  that  underlie  the 
industrial  culture  of  the  West — in  particular  the  significance  of  those  technologies 
that  were  instrumental  in  bringing  about  the  industrial  transformation  of  the 
Western  world.  In  this  paper  I  shall  restrict  myself  to  a  consideration,  in  this 
spirit,  of  the  socio-economic  significance  of  information  technology. 
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Figure  I  summarises  the  main  stages  of  the  industrial  and  technological 
change  in  the  Western  countries  starting  from  the  first  industrial  revolution  in 
Hngland  in  the  late  I  St h  venture  to  the  so-ealled  second  industrial  revolution  in 
the  post-World  War  II  wars.  It  is  a  well-documented  socio-economic  fact  In  now 
that  industrialisation  and  economic  development  have  been  accompanied  in  all 
developed  countries  by  a  structural  shift  of  labour  from  the  primary  and  secom 
darv  production  sectors  to  the  tertiary  or  service  sector.  Although  no  detailed 
efforts  seem  to  have  been  made  to  gist?  a  theoretical  reason  for  this  shift", 
sociologists  like  Bell  (1473)  have  popularised  the  view  that  post-industrial  societies 
will  be  knowledge-based  societies.  A  more  systematic  analysis  of  the  service 
sector  would  show  that  the  ‘commodity  on  which  this  sector  acts  is  information^ 
The  increasing  importance  of  information  to  control  anil  manage  the  socio¬ 
economic  structure  of  advancing'  societies  is  the  primary  reason  for  this  structural 
shift  of  labour  to  the  service  sector. 

Before  the  14th  century,  in  the  West,  there  were  traditionnllv  onlv  three 
professions:  medicine,  law  and  religion.  An  important  change  that  was  brought- 
about  in  the  socio-economic  set-up  through  progressive  industrialisation  was  the 


Figure  I.  Stages  in  Industrialization 

Stage  1 
1740-1840 

Start  of  the  first  industrial  revolution.  Primarily 
agricultural  and  small  artisan  groups  move  into 
coal-mining  and  textile  centres  and  become 
urbanised. 

Stage  II 
1840-1870 

Improvements  in  industrial  productivity  through 
the  use  of  steam  power  and  partial  automation, 
especially  in  the  textile  industry.  Beginnings  of 
transportation  revolution  through  the  use  of  steam 
locomotives  and  steam  ships. 

Stage  III 
1870-1400 

The  gradual  replacement  of  steampower  in  in¬ 
dustries  by  electric  power.  The  increasing  impact 
of  chemical  industry  on  textile  manufacture. 

Stage  IV 
1400-1445 

Transportation  revolution  based  on  l.O.  engines. 
Cirowth  of  petro-chemical  and  pharmaceutical  in¬ 
dustries.  Beginnings  of  electronics  revolution. 

Stage  V 
1445-1480 

Major  transformations  in  the  electronics  industry  . 

First  stage  of  information  technology  revolution. 
Beginnings  of  the  second  industrial  revolution'.’ 
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introduction  of  a  variety  of  new  occupational  categories  and  the  graduallv 
increased  specialisation  and  profcssionalisation  of  these  occupations.  Some  of  the 
earliest  such  professional  occupations  that  came  into  living  were  accountancy  and 
civil  engineering,  f  igure  2  lists  a  cross-section  of  the  xarietics  of  occupations  that 
support  a  modern  industrialised  society 

Talcott  Parsons  (1468)  has  pointed  out  th.it  "protessionalisation"  of  an 
occupational  category  is  based  on  three  core  criteria 

(i)  there  is  a  requirement  of  formal  technical  training  accompanied  by 
institutionalised  modes  of  validation  of  both  the  adequacv  of  the  training 
and  the  competence  of  the  trained  individuals 

(ii)  the  training  acquired  must  include  a  recognisahlv  intellectual  component 

(iii)  the  training  acquired  (based  in  an  essential  way  on  the  intellectual  base) 
should  lead  to  skills  which  can  be  pul  to  social  use  in  an  institutionalised 
setting. 

These  core  criteria  at  once  make  it  evident  that  “information  consciousness" 
is  an  essential  aspect  of  professionalised  activitv  The  major  part  of  the  in¬ 
formation-  or  knowledge-oriented  professions  are  to  be  found  in  the  tertiarv 
sector  of  the  economy  as  illustrated  in  f  igure  2.  The  all-encompassing  nature  of 
the  tertiary  sector,  as  also  its  basic  importance  to  the  primary  and  seeondarv 
production  sectors  in  an  advanced  industrial  economy,  are  clearly  brought  out  in 
Figure  3.  In  the  early  stages  of  industrialisation  many  of  the  service  occupations 
are  to  be  found  "in-house"  within  a  corporation  or  an  industrial  establishment. 
Hut  as  industrialisation  advances,  the  service  occupations  tend  to  become  more 
and  more  specialised  and  professionalised  and  get  transformed  into  industries  in 
their  own  right.  Each  such  service  industry,  then,  is  itself  serviced  by  the  entire 
spectrum  of  services  indicated  in  Figure  3.  This  highly  interpenetrating  nature  of 
interdependence  of  industries  makes  the  economies  of  highly  industrialised 
societies  extremely  complex  and  difficult  to  analyse  and  studv . 


INFORMATION  TECHNOLOGY  AND  THE  SERVICE  SECTOR 


An  a.nai  ysis  of  Figure  2  would  show  that  technology  plays  two  kinds  of  roles  in 
an  industrialised  economy.  On  the  one  hand  technology  enlarges  the  spheres  of 
industrialised  activity:  it  introduces  new  processes  yielding  new  end-products 
which  are  enjoyed  as  consumer  goods  or  which  re-enter  the  production  process  as 
producer  goods.  Chemical,  electrical  and  electronics  technologies  are  preeminent 
examples  of  this  extensive  role  of  technology.  On  the  other  hand,  technology 
increases  the  efficiency  of  a  productive  process  already  deployed  in  the  field,  thus 
resulting  in  increased  productivity.  The  role  of  steam  technology  in  the  early 
stages  of  the  first  industrial  revolution,  and  later  of  electrical  technology  in  the 
introduction  of  electric  motors,  are  exemplary  illustrations  of  this  intensive  role  of 
technology. 
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Figure  2.  Occupational  Categories 

SOCIAL  OVERHEAD  SERVICES 

Transport 

road.  rail.  air.  sea.  inland  waterways 

Communication 

post,  telegraph,  telephone,  telex,  data  transmission 

Education 

Police.  Defence.  Justice 
Welfare 

public  health,  hospitals,  social  service  institutions 

(Government  Administration 

BUSINESS  SERVICES 

Trade 

wholesale,  retail,  estate  agency 

Finance 

banking,  insurance,  brokerage 

Professional  &  Technical 

accountancy,  engineering,  management,  consultancy,  testing  & 
repair,  maintenance,  advertising,  promotional 

PERSONAL  SERVICES 

Domestic 

Artisan 

barbers,  cleaners,  tailors,  plumbers,  etc.,  gardeners,  catering  staff,  etc 
in  restaurants,  hotels 

Professional 

medicine,  law.  finance,  design  &  decor,  training  <A  tutoring 

COMMUNITY  &  COOPERATIVE  SERVICES 

Religion 

Professional  Associations 

trade  unions,  cooperatives,  clubs,  other  social  groups 

CULTURE.  SPORTS  &  RECREATION 

Entertainment 

radio.  TV.  theatre,  cinema,  concerts 

Sport  &  Travel 
Information 

newspapers,  periodicals,  books,  libraries 

Culture 

museums,  galleries 


Figure  3.  The  Service  Sector  Industries 
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Note:  The  numerals  refer  to  the  applications  listed  in  Figure 
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The  extensive  use  of  technology  creates  new  jobs  by  extending  the  scope  of 
economic  activity  to  cover  hitherto  unexplored  domains.  In  contrast  to  this,  the 
intensive  use  of  technology  almost  always  results  in  loss  of  jobs  (if  not  of  existing 
jobs,  at  least  of  potential  jobs).  Productivity  increasing  through  the  intensive  use 
of  technology  enables  the  expansion  of  ongoing  economic  activity  without  simul¬ 
taneously  having  to  create  additional  |obs  to  cope  with  this  expanded  activity. 
Although  in  the  short  term  this  kind  of  intensive  use  of  a  technology  creates  social 
apprehension  and  consequent  resistance  to  the  technology  on  the  part  of  the 
working  population,  historically,  in  the  long  term,  increased  productivity  in  an 
economy  has  alw  ays  contributed  to  the  general  betterment  of  society .  Thus,  from 
the  long-term  v  iewpoint,  for  industrial  development  and  modernisation,  both  the 
extensive  and  intensive  uses  of  technology  should  be  considered  positive  and 
desirable  features  of  an  economy. 

As  already  noted,  information  technology,  embodied  in  the  form  of  com¬ 
puters  and.  more  recently,  microprocessors,  is  the  technology  underpinning  the 
service  sector.  In  an  extremely  interesting  paper  Thompson  (1978)  has  pointed  out 
that  at  present  most  of  the  applications  of  information  technology  in  the  serv  ice 
sector  arc  intensive  in  nature.  This  technology  is  being  introduced  to  increase 
productivity  and  consequently  results  in  decreasing  labour  growth.  This  is  perhaps 
most  immediately  evident  in  the  office  automation  area.  And.  as  already 
emphasised,  most  of  the  current  apprehensions  about  the  microprocessor  tech¬ 
nology  in  the  West  directly  derives  from  its  intensive  usage.  Thompson 
emphasises  the  need  to  explore  the  feasibility  of  deploying  information  tech¬ 
nology  in  an  extensive  manner.  The  necessity  for  attempting  this  becomes 
especially  relevant  for  the  developing  countries  in  the  context  of  creating  the 
hundreds  of  thousands  of  additional  jobs  that  are  needed  to  meet  the  demands  of 
an  ever-growing  working  population.  We  shall  return  to  this  topic  a  little  later  and 
discuss  it  in  more  detail. 

In  Figure  4  I  have  listed  the  major  software  application  areas.  Their  rele¬ 
vance  to  the  various  service  sectors  are  indicated  by  the  corresponding  numerals 
in  Figure  3.  Front  these  two  figures  it  will  be  seen  how  comprehensive  is  the 
applicability  of  information  technology  to  the  service  sector. 
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THE  IMPORTANCE  OE  THE  SERVICES  SECTOR  TO  DEV ELOPINO 

COUNTRIES 


I  in  i’rim  ary  and  secondary  production  sectors  which  arc  the  principal  consumers 
of  the  services  (shown  in  Figure  3)  are  shown  expanded  into  their  constituent 
sectors  in  Figure  5.  From  this  figure  it  will  he  seen  that  every  developing  country 
is  more  or  less  industrialised.  There  are  very  few  developing  countries  with  no 
industries  whatsoever.  In  countries  like  India,  for  example,  the  industrial  base  is 
quite  comprehensive.  Each  one  of  the  primary  and  secondare  production  sectors 
identified  in  Figure  5  is  a  constituent  part  of  the  industrial  infrastructure  of  India. 
Why  is  India,  then,  not  an  industrially  advanced  country? 

I  he  answer  to  this  would  become  obvious  if  one  looks  at  Figure  h.  Over  a  5(1 
year  period  during  which  lime  this  comprehensive  industrial  base  has  been  built 
up  in  India,  there  has  virtually  been  no  structural  shift  of  the  labour  force  from 
the  traditional  occupational  categories.  The  socio-economic  significance  of  this 
fact  is  as  follows:  although  on  the  surface  much  industrial  development  has  taken 
place  in  India,  the  Indian  society  as  a  whole  has  not  been  involved  in  this 
industrialisation  process.  Industrialisation  in  India  has  not  been  the  outcome  of  a 
total  transformation  of  the  socio-economic  structure  of  the  society  (as  it  was  the 
case  in  the  West)  but  has  merely  been  grafted  on  as  an  appendage,  more  or  less, 
to  a  society  that  continues  to  function  in  its  traditional  mode  to  a  large  extent. 
One  result  of  this  has  been  that  the  ntanv  occupational  roles  that  accompany 
industrialisation,  which  should  have  been  created  and  made  available  to  in¬ 
dividuals.  have  not  been  created  and  tire  unavailable  to  increase  the  diversity  of 
employment  opportunities  in  the  country. 

Apart  from  their  employment  creation  aspects.'  these  missing  occupational 
categories  are  precisely  the  ones  in  the  service  sector  which  contribute  to  the 
efficiency  and  productivity  of  the  primary  and  secondary  production  sectors,  A 
very  large  proportion  of  the  industries  shown  in  Figure  5.  which  are  operational  in 
India,  function,  for  the  most  part,  without  many  of  the  service  inputs  shown  in 
Figure  5.  I  he  absence  of  the  right  kinds  of  service  inputs  into  the  primary  and 
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Figure  6.  India:  Labour  Force  and  Its  Distribution 


Total 

L  abour  Force 
Millions 

%  Distrihulion  across  sectors 
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secondary  production  activities  shows  up  in  India  and  other  developing  countries 
not  only  in  the  form  of  nonexistent  occupational  categories,  but  also  in  the  form 
of  low  levels  of  information  consciousness  in  the  entire  spectrum  of  socio¬ 
economic  activities. 

Whether  one  measures  information  consciousness  in  terms  of  printed  matter 
production,  circulation  and  consumption  (dailies,  periodicals,  books),  or  com¬ 
munication  channel  availability  and  usage  (telephones,  telex),  or  the  deployment 
of  mass  telecommunications  media  (radio,  television),  one  linds  that  in  developing 
countries  like  India  the  level  of  information  consciousness  is  less  by  factors  of 
several  tens  to  a  few  hundreds  compared  to  the  industrialised  countries  of  the 
West.  We  have  already  seen  that  information  technology  is  of  importance  to 
upgrade  the  service  sector  and.  thus,  improve  productivity  in  the  primary  and 
secondary  sectors.  But  apart  from  this  fact  it  is  worth  discussing  in  some  detail 
why  information  technology  is  an  intrinsically  relevant  technology  to  the  develo¬ 
ping  countries  to  improve  the  quality  of  life  in  these  countries. 


THE  RELEVANCE  OF  INFORMATION  TECHNOLOGY  TO 
DEVELOPING  COUNTRIES 


Two  or  huh:  major  stumbling  blocks  to  achieving  rapid  socio-economic  develop¬ 
ment  in  countries  like  India  are  massive  illiteracy  and  an  extremely  poorly 
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developed  communications  infrastructure  to  support  information  transactions 
among  the  people  at  large.  The  implications  of  these  two  impediments,  as  they 
affect  India,  are  forcefully  brought  out  in  Figures  7  and  S.  It  is  seen  from  Figure  S 
that  the  rural  population  which  forms  SO  per  cent  of  the  total  population  of  India 
lives  in  economically  unviahle  groups.  Over  0(1  per  cent  of  the  575.000  odd  villages 
have  each  a  population  of  less  than  2000  people.  Except  for  a  few  southern  states, 
in  the  greater  part  of  India  the  individual  villages  are  also  geographically  too  far 
apart  for  easy  physical  communication  (by  walking,  bullock-carts,  etc  ). 

In  the  absence  of  viable  communications  and  information  technologies  to 
bridge  the  geographical  distances  between  the  communities,  and  to  counter 
illiteracy,  many  hundreds  of  millions  of  people  are  kept  out  of  participation  in  the 
ongoing  cultural  and  political  life  of  the  country.  Aside  from  actual  illiteracy,  for 
want  of  access  to  functional  information  channels,  all  but  a  minute  percentage  of 
the  country's  population  lead  a  life  of  disguised  illiteracy:  although  classified  as 
literate,  they  arc  unable  to  play  an  effective  role  in  the  socio-economic  and 
political  affairs  of  the  country. 

Provision  of  education  to  eradicate  illiteracy,  healthcare  to  improve  the 
standard  of  living,  and  community  services  to  upgrade  the  quality  of  life,  to  the 
geographically  dispersed  small  communities  of  people  in  countries  like  India  pose 
a  tremendous  challenge.  It  is  clear  that  the  mere  magnitude  of  the  problem  (the 
number  of  people  to  be  serviced  and  the  distances  to  be  covered)  makes  it 
infeasible  to  tackle  these  problems  through  conventional  means.  One  cannot 
hope,  in  the  foreseeable  future,  with  the  resources  available,  to  provide  con- 


Figure  7.  India:  Manpower  Profile  ( 1978) 
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ventional  schools,  diagnostic  clinics,  hospitals  and  so  forth  to  service  the  in¬ 
habitants  of  each  village.  Apart  from  the  problem  of  constructing  structures  to 
house  such  service  centres,  the  generation  of  qualified  manpower  to  manage  them 
cannot  be  coped  with.  Radicallv  innovative,  unconventional  solutions  would  has e 
to  be  found  and  tried. 

Information  technology — as  the  technology  underpinning  the  service  sector — 
could  be  made  to  assist  the  developing  countries  in  accomplishing  this  task. 
Preprogrammed,  prepackaged  service  equipment  which  could  be  operated  by 
para-professional  personnel — if  developed  and  deployed  in  sufficient  numbers — 
could  offer  a  viable  solution.  Microprocessor  technology  could  be  deployed  to 
meet  this  need  and  could  function  as  an  appropriate  technology  to  sen  ice  the 
cause  of  development  in  the  community  services  sector.  Such  a  use  of  micro¬ 
processors  would  be  an  example  of  extensive  use  of  information  technology . 

The  use  of  sophisticated  technology  to  shrink  vast  geographical  distances,  and 
also  to  bridge  the  wide  gulf  between  the  urban  and  rural  life  styles,  is  of 
immediate  and  critical  importance  to  developing  countries.  Computer-based 
information  technology  has  a  v  ital  role  to  play  in  solv  ing  these  problems:  through 
the  extensive  use  of  microprocessor  technology  as  indicated  above,  through  the 
creation  of  public  utility  data-transmission  networks  for  community,  governmental 
and  industrial  uses,  through  the  extensiv  e  use  of  computerised  printing  technology 
to  assist  small-group  and  mass-level  publications  of  all  kinds,  and  through  the  use 
of  computerised  message  management  techniques  to  promote  wider  interpersonal 
and  group-level  communication. 

I  would  conclude  this  paper  by  re-emphasising  my  central  thesis.  *Vhe  service 
sector  constitutes  the  critical  backbone  of  a  developing  society  Information 
technology  is  the  technology  that  underpins  activities  in  the  service  sector.  The 
development  and  the  appropriate  deployment  of  information  technology  is.  thus, 
essential  to  extend  the  scope  and  improve  the  standards  of  functionally  av  ailable 
services  in  a  society.  In  this  sense,  information  technology  is  an  appropriate 
technology  for  socio-economic  development  in  the  third  world  countries. 
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INTRODUCTION 


I  QUOTE  FROM  Dr.  Adam  Osborne's  stalement:  'In  ldMI.  President  John  F. 
Kennedy  declared  that  within  the  decade  an  American  would  walk  on  the  moon. 
One  did.  but  history  may  well  be  more  impressed  by  unanticipated  consequences 
of  President  Kennedy's  declaration.  Unwittingly,  he  triggered  an  industrial  rev¬ 
olution.  This  revolution,  as  we  all  know,  has  been  based  on  microelectronics. 

The  remarkable  developments  or  breakthroughs  made  during  the  Space  Age 
can  be  summarized  as  follows: 

(1)  Miniaturisation  of  the  circuit  as  in  integrated  circuits  (1C) 

(2)  Analogue/digifal  converter 

(3)  Sensor  development 

(4)  Memory  device,  the  cost  of  which  will  be  decreased  b\  VLSI  develop¬ 
ment. 

The  above  evolution  has  been  made  for  qualitatively  or  quantity  . 
improving,  for  reducing  the  power  consumption  of.  for  speeding,  or  for  reducing 
the  costs  of  devices  or  systems.  For  example,  in  the  analogue/digital  area, 
scientists  understand  colour  in  terms  of  a  number;  i.e..  wave  length  of  light. 
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The  economic  impact  of  microelectronics  for  the  advanced  as  well  as 
developing  countries  is  becoming  widespread.  In  the  advanced  countries  such  as 
the  United  States.  Japan,  and  Europe,  there  is  enough  capital  and  technology  to 
push  the  state-of-art.  and  the  social  and  economic  structures  of  these  countries  are 
readily  accommodating  sophisticated  applications.  It  is  also  anticipated  that  the 
increased  affluence  of  microelectronics-based  industry  will  inevitably  spill  over  to 
developing  countries. 

The  effects  of  microelectronic  developments  for  the  advanced  countries  and 
for  the  economy  of  the  rest  of  the  world  are  too  serious  for  the  policy  maker  to 
neglect.  The  development  of  microelectronics  is  providing  an  infinite  range  of 
applications  for  automating  the  process  and  operation  of  the  machine  and  the 
advanced  countries  are  substituting  labour  with  automotive  machines.  Since  a 
microelectronics  system  can  control  a  process,  material  movement,  shaping, 
cutting,  mixing,  assembly,  quality  inspection,  testing,  etc  .  there  is  theoretically  no 
need  for  am  labour  except  the  start-up  instruction.  As  a  matter  of  fact,  the 
relative  numbers  employed  in  the  advanced  countries  is  sharply  decreasing  in 
manufacturing  and  in  agriculture.  In  the  United  States,  for  example,  industrial 
manpower  decreased  from  b|  per  cent  in  ld50  to  37  per  cent  in  Id, SO.  In  West 
Germany,  the  industrial  change  is  moderate  but  the  agricultural  ratio  is  down  to  5 
per  cent  in  19K0  from  22  per  cent  in  IdSO.  In  other  words,  microelectronics  has  not 
only  improved  modern  life  but  has  also  induced  a  transfer  of  manpower  from 
production  to  other  areas.  In  order  to  absorb  the  shift  in  employment,  the  service 
and  information  sectors  are  in  a  state  of  growth. 

In  future,  microelectronics  will  automate  most  domestic  appliances,  and 
make  TV  and  telephone  function  as  terminals  of  the  available  public  services. 
There  is  hardly  anything  left,  the  accuracy  and  efficiency  of  which  cannot  be 
improved  bv  using  a  semiconductor  device.  The  impact  on  society,  including 
socio-economics,  is  endless  and  future  life  quality  will  mainly  depend  upon  micro¬ 
electronics  The  microprocessor  can  be  produced  and  programmed  for  such  a 
cheap  price  that  it  can  be  used  everywhere.  In  other  words,  the  digital  signal 
computer  and  analogue  signal  from  the  real  world  will  be  processed  in  a 
microprocessor  to  get  the  desired  function.  The  analogue  signal  is  generally 
converted  to  digital  form  for  data  processing  and  the  D/A  converter  will  change 
back  to  the  analogue  signal.  The  future  microprocessor  will  carry  out  A/D.  data 
processing  and  D/A  functions  on  a  single  chip,  which  means  one  microprocessor 
unit  can  act  as  a  local  brain  to  control,  process  or  direct  complex  activities.  The 
next  interface  required  is  either  local  to  local  or  local  to  central,  which  can  be 
achieved  by  telecommunications.  The  gradual  merging  of  data  processing  and 
communications  will  upgrade  the  efficiency  and  life  quality  of  future  society . 
Microelectronics,  it  is  feared,  will  adversely  affect  developing  economies.  Some 
economists  even  claim  that  microprocessor-based  automation  will  widen  the 
economic  and  technical  gaps  between  advanced  countries  and  DCs.  Before 
making  such  a  hasty  judgement,  one  must  look  into  another  function  of  the 
microprocessor — it  can  enable  an  unskilled  person  to  do  a  sophisticated  task 
which  otherwise  could  only  be  performed  by  a  highly  skilled  person. 


Ml<  KOll  It  TK(  INK  S  IS  IHI  (IIMIV;  1)1  <  ADI 


41 


III  spite  of  such  optimistic  anticipation  of  the  achievement  of  industrial 
civilisation,  there  are.  however,  many  people  suffering  from  'absolute'  poverty  on 
the  globe  at  present.  The  number  is  claimed  to  reach  eight  hundred  million 
people  Many  people  are  still  suffering  from  malnutrition,  disease,  lack  of  safe 
drinking  water  and  illiteracy 

Since  the  end  of  the  World  War  II.  a  strategy  for  industrialisation  has 
dominated  the  policies  of  developing  countries  causing  problems  such  as  urbanis¬ 
ation  and  a  critical  shortage  of  infrastructure.  In  contrast  to  urbanisation,  the 
strategy  calls  for  rural  development,  labour  intensive  production,  low  scale 
production,  and  decentralisation  of  industries.  This  concept  coincides  with  so- 
called  intermediate,  soft,  alternative,  or  appropriate  tcchnologv 

Recently  research  centres  in  developing  countries  have  started  pouring  out 
appropriate  technologies.  Furthermore.  the  emerging  technology  in  the  held  of 
microelectronics  is  expected  to  promote  the  use  of  local  resources  in  place  of 
expensive  imports  and  to  remedy  the  trend  of  urbanisation  and  to  make  the  rural 
area  more  viable. 

In  spite  of  the  excellent  ideas  and  efforts,  the  realisation  of  "the  third  wave"  in 
developing  countries  is  vague  and  inconclusive.  Therefore.  the  most  essential  task 
for  developing  countries  will  be  the  setting  up  of  national  policies  for.  and 
effective  implementation  of  meeting  the  basic  requirements  of.  infrastructure 
building  such  as  the  following. 


COMMUNICATIONS 


In  somi:  ntviiopiNt,  coi'ntriis  with  a  low  population  density  like  Cameroon,  it  is 
difficult  to  install  an  all-cable  communications  system  for  economic  and  geo¬ 
graphic  reasons.  Hut  some  technological  trials  may  overcome  such  difficulty  For 
example,  the  Subscriber  Radio  System  invented  by  Farinon  in  the  United  States  is 
often  a  more  economic  method  of  extending  telephone  services  to  scattered 
population  centres.  And  the  system  can  be  installed  at  the  place  where  geo¬ 
graphical  obstructions  preclude  the  installation  of  cable. 

The  advantages  of  radio  over  cable  and  open  wire  have  only  now  become 
economical  for  normal  agricultural  and  other  rural  areas,  with  the  development  of 
Subscriber  Radio.  The  exchange  area  can  be  confined  to  a  typical  area  where  the 
subscribers  in  an  agricultural  region  are  served  by  a  combination  of  Subscriber 
Radio  and  buried  cable.  This  has  considerable  economic  advantages  over  all-cable 
plant.  Studies  of  actual  areas  similar  to  this  example  revealed  that  capital  cost 
savings  of  approximately  20  per  cent  are  realized  over  all-cable  plant,  together 
with  similar  savings  in  maintenance  and  depreciation  costs. 

Subscriber  Radio  (SR)  is  a  point-to-multipoint  microwave  System  consisting  of  a 
central  station  and  several  out-stations.  It  provides  transmission  quality  equal  to  that 
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of  cable  plant  and  will  serve  subscribers  within  a  40  Km  radius  of  the  central 
telephone  exchange.  The  central  station  is  located  at  the  telephone  central  office  and 
can  accommodate  VO  to  10(1  lines. 

The  SR  system  seems  to  be  more  economical  through  a  little  modification. 
The  elimination  of  the  cables  around  the  outstations  may  give  a  more  feasible 
communication  system  in  developing  countries  with  a  low  density  of  population  It 
is  well-known  that  the  cost  of  a  communications  system  is  a  function  of  the 
number  and  the  length  of  cables.  Some  experts  in  the  communications  field 
recommend  that  it  is  better  to  reduce  the  consumption  of  cable  required  for  the 
system  as  much  as  possible. 

As  an  initial  programme  in  the  communications  area,  the  implementation  of 
a  pilot  programme  in  line  with  the  preceding  scheme  is  recommended. 


EDUCATION 


At  moron  n  1 t  vision  has  been  with  us  for  about  forty  years,  it  has  not  been  able 
to  play  a  significant  educational  role  in  developing  countries.  However  micro¬ 
electronics  has  been  changing  the  role  of  television.  Television  actually  substitutes 
for  a  teacher  where  no  teacher  is  available.  Students  are  given  the  chance  of 
learning  at  home. 

The  development  of  computer-based  instructional  systems  has  moved  into  a 
demonstration  and  dissemination  phase.  The  educational  promise  of  C'AI  (Com¬ 
puter-Aided  Instruction)  lies  in  its  ability  to  individualise  and  personalise  the 
instructional  processes  and  to  simulate  experiences  not  readily  available.  C'AI 
lessons  can  serve  as  text,  test  and  tutor,  while  compelling  students  tv)  be  active 
participants  in  their  own  learning.  Students  work  at  their  own  pace  while  their 
C'AI  lesson  monitors  their  progress  and  commonly  prevents  them  from  continuing 
to  more  advanced  instruction  unless  mastery  is  demonstrated. 

The  most  basic  equipment  used  with  C'AI  includes  a  computer  which  stores 
and  transmits  educational  material  and  information  by  means  of  a  specialised 
computer  language.  The  computer  is  less  often  seen  by  students  and  teachers  than 
the  familiar  learning  stations.  The  learning  station  appears  as  a  television  or 
teleprinter  which  displays  instructions  and  graphic  information  and  has  a  kevset 
attached  to  it. 

In  the  near  future,  we  will  see  a  rich  array  of  educational  systems.  National 
distributed  computing  networks  will  make  it  possible  for  universities  to  specialise 
in  areas  of  interest  and  to  co-operatively  share  resources  and  programs  without 
concern  for  equipment  or  location.  It  will  be  possible  to  launch  a  communications 
satellite,  totally  devoted  to  science  and  education,  and  eliminate  distance  as  a 
physical  and  economic  barrier  to  the  access  and  use  of  ('AI  programs. 

The  most  significant  trend  is  the  positive  change  in  the  public  attitude  towards 
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computers  in  education.  The  ever-widening  acceptance  and  use  of  computers  by 
scientists,  engineers,  and  businessmen,  and  the  broad  public  enthusiasm  for 
programmable  calculators  and  computer-based  games  is  evidence  of  a  trans¬ 
formation  in  social  values  which  will  have  a  profound  impact  upon  education  in 
the  future.  By  I  WO,  the  cost  of  computer-assisted  instruction  will  be  so  cheap  and 
its  applications  so  broad  that  it  will  be  viewed  as  an  educational  necessity. 

This  world-wide  development  will  do  much  to  contribute  to  advancing  the 
level  of  CAI  acceptance.  Currently,  CA1  activity  in  the  United  States  has  focussed 
on  basic  skill  development  and  has  had  its  greatest  impact  on  elementary  and 
secondary  students.  Jn  the  future.  CAI  utilisation  will  be  extended  to  those  areas 
where  teaching  is  currently  difficult,  hard  to  visualize,  and  almost  impossible  to 
understand  with  current  instructional  systems.  This  means  that  the  major  utilisa¬ 
tion  of  CAI  will  he  centred  at  the  preschool  level  and  the  higher  end  of 
professional  development. 


ENERGY 


The  on  c  risis  has  caused  considerable  attention  to  be  paid  to  primary  sources  of 
energy:  solar,  geothermal,  wind,  tides,  ocean  thermal,  wave  power,  organic 
materials  and  waste.  Power  sources  applicable  to  many  rural  areas  of  developing 
countries  call  for  solar  energy.  The  first  half  of  this  section  leads  up  to  the  analysis 
of  the  generation  of  electrical  power  from  solar  energy,  the  last  half  deals  with  the 
energy  savings  due  to  the  increase  of  energy  efficiency. 


Generation  of  electrical  power  from  solar  energy 

Solar  energy  can  be  converted  into  electrical  energy.  The  photoelectric  effect 
causes  an  electron  to  be  emitted,  thus  generating  a  current  when  light  strikes 
certain  substances.  A  wide  variety  of  schemes  have  been  proposed,  but  the  only 
one  that  has  reached  commercial  development  is  the  so-called  photovoltaic  effect. 
The  heart  of  the  photovoltaic  power  system  is  the  solar  cel  I.  The  most  usual  solar 
cell  consists  of  a  tiny  chip  of  silicon.  Single-crystal  silicon  of  extraordinarily  high 
purity  is  prepared  and  sliced  into  chips;  one  end  of  the  chip  is  "doped"  with  a  tiny 
amount  of  a  trivalent  impurity  such  as  phosphorous.  These  different  impurities  set 
up  a  voltage  gap  across  the  'junction'  between  the  two  portions.  When  .1  photon 
of  visible  or  ultraviolet  light  strikes  such  a  cell,  it  creates  a  pair  of  charge  carriers 
(an  electron  and  a  "hole”),  one  of  which  drifts  to  the  junction,  and  in  the  process 
of  travelling  across  the  junction  creates  electric  current.  Such  a  cell  can  create  at 
most  a  large  fraction  of  a  volt  and  a  small  fraction  of  an  ampere.  Bv  connecting  a 
number  of  such  cells  in  series,  the  voltage  can  be  raised  to  a  high  level,  and  by 
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connecting  a  number  of  groups  of  cells  in  parallel,  the  current  can  he  raised  to  a 
higher  level  still.  With  the  best  presently  available  technology  about  14  per  cent  of 
the  incident  solar  energy  can  be  converted  into  electricity,  and  there  is  hope  that 
this  efficiency  can  he  doubled.  Makers  of  cells  are  also  struggling  to  bring  down 
costs.  Since  nobody  has  vet  found  a  simple  and  cheap  way  to  get  more  sunshine 
onto  a  photovoltaic  cell,  large  numbers  of  cells  are  needed  for  any  energy¬ 
generating  system  C  osts  will  come  down  with  volume  production  of  single-crystal 
silicon  cells  or  with  new  devices  utilising  polycrystalline  silicon  cells.  Further 
reductions  will  be  achieved  by  making  solar  cells  of  less  highly  purified  silicon,  by 
improving  sawing  methods  and  by  the  more  efficient  assembly  of  the  modules. 


Energy  conservation  by  higher  energy  efficiency 

Energy  conservation  is  vitally  important  to  our  energy  future.  Energy  con¬ 
servation  is  generally  not  limited  by  technology,  hut  is  limited  by  economic 
factors.  And  conservation  here  does  not  involve  significant  changes  in  the 
traditional  growth  of  economic  activities,  changes  in  lifestyles,  or  major  shifts 
away  from  energy-intensive  activities,  other  than  those  that  would  result  regard¬ 
less  of  our  overall  economic  assumptions. 

(1)  Energy  savings  in  buildings  can  be  achieved  by  using  computers  and  covers 
such  things  as:  energy  consumption:  hourly  shift  and  daily  operating  in¬ 
formation:  control  utilisation  by  shift:  performance  information  (stack  gas 
temperatures,  steam  pressures,  etc.):  electrical  power  generation,  fuel  usage, 
water  usage,  purchased  power,  etc.  and  air  quality  information. 

(2)  Energy  conservation  in  transportation  involves  measuring  improvements  in 
the  efficiency  of  transportation  equipment,  switching  from  efficient  to  more 
efficient  modes:  and  switching  away  for  overwhelming  dependence  on  oil. 
Energy  saving  is  achieved  through  electronic  engine  control  and  fuel 
management  systems.  Engine  control  systems  use  many  integrated  circuits. 
The  main  function  of  the  system  is  to  provide  a  precisely  -controlled  air  fuel 
ratio  to  the  catalytic  converter.  However,  a  microprocessor  in  the  system  also 
allows  control  over  the  following  functions:  electronic  spark  timing,  idling 
speed:  choke;  exhaust  gas  recirculation;  gear-changing:  ami  exhaust  stroke. 


MICROPROCESSOR  APPLICATIONS  TO 
AGRO-INDUSTRY— FOOD  PROCESSING 


Tut  ciRt.i-N  Ri  voitnioN  is  being  accelerated  by  the  emerging  technologies  based 
on  microelectronics.  Among  promising  sectors  of  agro-industry,  food  preservation 
and  processing  seem  tv)  be  the  most  important  and  urgent  subjects  to  be 
considered. 
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The  microprocessor  has  not  been  intensively  applied  to  food  processing.  Most 
microprocessors  are  currently  used  in  such  commercial  OEM  and  computer- 
oriented  products  as  traffic  control  systems,  blood  analysis,  data  entry  terminals, 
point  of  sale  terminals,  cheque  processors  and  automatic  typesetting.  One  of  the 
historical  reasons  for  this  was  the  high  cost  of  microprocessors.  But  recently  the 
costs  of  CPUs  including  hardware  like  memory.  I/O  devices,  clocks  and  others 
have  been  considerably  reduced. 

In  addition  to  the  lower  cost,  the  advantages  of  a  microprocessor  system  over 
the  manual  or  semi-automatic  system  make  it  possible  for  the  microprocessor  to 
be  applied  in  food  processing.  The  flexible  programming  obtainable  with  micro¬ 
processors  may  give  a  detailed  level  of  control.  One  area  of  the  food  processing 
industry,  yoghurt  processing,  depends  on  manual  control.  This  manual  process 
consists  of  many  in-out  valves,  temperature,  mixing  and  level  controls. 

The  old  manual  method  often  has  problems  with  quality  and  process  controls. 
The  microprocessor  appears  to  warrant  replacing  manually  operated  process 
control  systems  with  an  automated  distributed  process  controller  in  order  to 
improve  the  quality  and  productivity.  The  process  as  originally  designed  is: 

(1)  Tanks  for  mw  materials  like  milk  and  additives 

(2)  Flow  control  valves  which  control  inputs  and  outputs 

(3)  Mixing  with  level  swik.  es  and  mixer  on/otf 

(4)  Temperature  control  with  superheated  steam  in/out  and  cooling  water 
in/out. 

The  process  will  be  converted  in  the  following  stages  by  using  a  micro¬ 
processor: 

(1)  Automatic  process  input  and  output  with  programmed  timing 

(2)  Temperature  sensing  and  control  through  automatic  input  and  output  of 
steam  and  cold  water 

(3)  Mixer  control  via  main  control  system 

(4)  Operating  software  and  debugging  the  hardware 

(5)  Microprocessor  for  the  application  is  X  bit  and  maximum  memory 
capacity  is  9  K  of  ROM  and  RAM. 

Electronic  monitoring  systems  have  also  been  developed  to  provide  readings 
on  soil-moisture.  More  sophisticated  use  of  computers  is  to  forecast  harvest  dates. 
It  measures  daily  temperature  at  which  there  is  no  growth  for  each  crop. 

Agriculture  is  also  henefitting  from  electronics  in  glasshouse  culture.  Fruit 
and  vegetables,  among  others,  are  being  grown  in  greenhouses  with  a  micro¬ 
computer  controlling  water  supply  and  temperature  and  conserving  energy.  In 
fact,  the  entire  concept  of  agriculture  is  changing  in  accordance  with  this  new  digital 
age. 
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CONCLUSION 


I  would  like  to  quote  again  from  Dr.  Adam  Osborne's  statements:  "We  are 
already  five  years  into  a  new  industrial  revolution,  the  impact  of  which  rivals  the 
first  industrial  revolution.  Of  all  the  jobs  in  the  industrial  world  today,  perhaps 

half  will  be  eliminated  during  the  next  25  years .  But.  without 

adequate  planning  we  could  be  heading  for  a  time  of  anguish  and  chaos.  The 
misuse  of  computers,  for  example,  is  already  an  urgent  problem  which  must  be 
addressed  immediately." 

. — In  developing  the  potential  for  microelectronics  applications  in  developing 
countries,  it  is  important  to  consider  the  past  performance  of  the  national 
economy,  its  current  strengths  and  weaknesses,  and  the  goals  and  targets  set  forth 
by  the  planners  for  the  future.  And  also  the  ability  to  regulate  the  inflow'  of 
microelectronics  technology  depends  upon  the  level  of  development  of  the 
country  concerned  and  local  technological  capacities  in  developing  countries. 
Many  of  the  policies  towards  microelectronics  technology  inflow  must  be  pursued 
at  considerable  efforts  for  international  action  in  order  to  exchange  information 
and  strengthen  each  developing  countries'  knowledge  of  alternatives  and  practices. 

Microelectronics  technology  has  been  developed  in  the  developed  countries 
while  most  of  the  current  R  &  D  activity  in  developing  countries  is  not  directed 
to  the  development  of  microelectronics  technology.  International  assistance  may 
be  needed  to  help  provide  resources  of  both  finance  and  manpower  to  create 
institutions  to  promote  the  inflow  and  application  of  this  technology. 


SECTION  2 


International  Transfer  of  Technology 


In  the  whole  field  of  technology,  hut  especially  in  that  of  in¬ 
formatics.  the  developed  countries  are  the  main  repositories  of 
knowledge  and  expertise.  This  puts  developing  countries  at  a 
disadvantage  in  that  while  they  are  anxious  to  gain  access  to 
informatics  technology,  they  may  lack  sufficient  knowledge  to 
enable  them  to  evaluate  the  best  and  most  suitable  hardware, 
software  and  systems  for  their  particular  circumstances.  Their 
negotiating  skills  regarding  imported  technologies  may  also  be 
deficient.  Another  acute  problem  affecting  developing  countries 
is  that,  having  acquired  the  necessary  computing  facilities,  they 
may  lack  the  educated  personnel  to  make  best  use  of  the  tech¬ 
nology.  This  Section  describes  the  activities  of  national  and 
international  organisations  in  assisting  the  developing  countries 
to  cope  with  the  problems  enumerated  above  and  to  promote  the 
transfer  of  informatics  technology.  Such  transfer,  however,  is  not 
a  simple  process.  It  involves  a  wide  spectrum,  e  g.  Governments, 
the  higher  education  and  industrial  sectors  etc.  and  can  have  very 
marked  social,  economic  and  political  effects. 
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1  wori.D  i  ikk  ro^V-ocus^ttention  on  three  issues:  first,  development  and  in¬ 
formatics,  second,  the  UN  role  in  promoting  informatics  in  support  of  develop¬ 
ment  and  third,  a  particular  aspect  of  UN  efforts  and  particularly  the  UNDP  on 
setting  up  a  development  information  network.  The  distinguished  philosopher 
from  Denmark,  Kierkegaard,  has  said  that  man  shines  his  light  forwards  but 
understands,  usually,  only  backwards.  It  is  a  question  of  whether  we  can  break 
this  vicious  circle  and  provide  tools  to  try  to  understand  forwards  also.  The  word 
development,  it  has  often  been  said,  is  a  delightful  concept  that  nobody  can  really 
oppose.  The  root  of  the  word  development  means  unfolding.  It  is  the  realisation 
of  the  potential  of  the  human  race. 


DEVELOPMENT  PROCESS 


The  siariino  point  for  my  brief  discourse  is  the  Willy  Brandt  report  on  the 
Programme  for  Survival,  in  which  he  discussed  the  various  ingredients  of  the 
development  process,  particularly  the  question  of  promoting  self-reliance,  transfer 
of  know-how.  upgrading  and  increasing  educational  facilities,  improving  training, 
facilitating  the  planning  and  decision-making  process  and  finally  improving  the 
quality  of  life,  particularly  through  the  application  of  technical  co-operation 
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amongst  the  developing  countries  The  major  difficult  issue  confronting  us.  as 
spelled  out  in  the  Brandt  report,  is  the  serious  question  of  poverty.  We  know 
today  that  up  to  one  billion  people  live  in  abject,  absolute  poverty,  two  to  three 
billion  people  on  this  earth  are  still  in  the  underdeveloped  sector.  There  is  high 
infant  mortality,  a  shortage  of  food,  malnutrition,  the  energy  crunch,  the  need  lor 
new  alternative  energy  sources,  a  lack  of  housing,  rapid  urbanisation,  environ¬ 
mental  and  pollution  problems,  a  lack  of  educational  facilities  and  the  related 
need  for  technology  transfers,  for  appropriate  technology,  lor  industrialisation 
and  for  finding  employment.  Consequently,  any  information  svstem  must  be 
supportive  to  our  concern  for  and  handling  of  such  basic  issues 


THK  UNITED  NATIONS  SYSTEM 


The  UN  system  has  a  very  great  responsibility  in  promoting  development  as 
understood  in  its  broader  sense.  The  UN  system  is  acting  as  a  catalyst  in  many 
ways.  The  UNDP  which  is,  as  you  may  know,  the  largest  financial  agency  tor 
technical  co-operation,  is.  together  with  its  many  co-operating  and  specialised 
agents,  such  as  our  sponsor  for  this  Conference-— UNIDO-— supporting  a  pro¬ 
gramme  of  many  billions.  1  can  just  quote  that  for  the  current  live-year  period  we 
are  envisaging  a  programme  of  U  billion  LIS  dollars  for  the  various  activities 
sponsored  by  the  UNDP,  and  in  addition  we  have  the  other  l  IN  agencies, 
including  the  International  Fund  for  Agricultural  Development,  the  Population 
f  und,  UNICEF,  the  World  Food  Programme,  and  of  course  the  World  Bank 
They  are  ail  heavily  engaged  in  development  activities  either  through  technical 
co-operation  or  capital  investment. 

It  is.  of  course,  understood  that  out  of  this  vast  amount  of  effort,  computers 
and  informatics  can  naturally  only  play  a  limited  role.  However,  in  discharging  its 
responsibilities  for  furthering  the  quality  of  life  and  development,  for  the  majority 
of  mankind,  the  UNDP  and  the  specialised  agencies  arc  focussing  their  attention 
increasingly  on  the  applications  of  informatics.  It  is  realised  that  the  role  which 
the  UN  system  can  and  must  play  is  to  educate  people,  transfer  software,  in  a 
broader  sense  know-how.  not  just  computer  programmes  but  the  whole  spectrum, 
make  data  available,  ensure  ready  and  reliable  information  to  help  interpret 
information,  create  understanding  and  promote  action  and  decision-making:  in 
brief,  modernise  public  life  through  informatics  and  improve  the  industrial 
process.  And  here  1  want  to  pay  a  special  tribute  to  the  UNIDO  activities  which 
have  been  already  widely  discussed  and  which  will  be  discussed  further. 
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THE  UNITED  NATIONS  DEVELOPMENT  PROGRAMME 


Tup  UNDP  and  its  agencies  have  been  supporting  the  setting  up  of  national 
informatics  centres,  promoting  education  and  research,  as  I  have  already  men¬ 
tioned.  also  supporting  various  industrial  projects  in  which  computers  play  a  strict 
role.  Microprocessors  in  real  time  dedicated  systems  for  management,  control  and 
planning  of  essential  economic  activities  is  one  of  the  new  areas  in  which  we  are 
involved,  also  computer  assisted  design  and  numerical  control.  The  developing 
countries,  as  you  may  know,  carry  out  only  5  per  cent  ot  the  world  s  research  and 
development  activities.  Their  participation  is  often  hampered  by  economic  factors, 
and  also  because  of  the  lack  of  information.  We  consider  it  crucial  to  support  the 
marketing  of  technology,  marketing  both  making  the  product  available  physically 
and  learning  how  to  apply  it  since  even  when  know-how  is  available  it  cannot  be 
easily  put  to  use  without  assistance.  Therefore  appropriate  information  must  be 
provided  and  appropriate  information  and  technologies  are  the  problem  of  the  day. 


THE  UNDP  INFORMATION  NETWORK 


I  .ft  mi  contindf.  now  to  specially  mention  the  development  information  network, 
where  UNDP  has  been  preparing  what  they  think  is  the  response  to  some  of  the 
needs  which  I  have  just  briefly  outlined.  Recognising  that  information  is  the  very 
ignition  key  to  the  engine  of  multi-purpose  co-operation  among  the  developing 
countries  in  respect  of  trade,  technical  and  industrial  collaboration,  economic 
development  and  joint  research  activities,  it  must  be  made  available;  also  realising 
that  about  90  per  cent  of  all  information  flows  in  a  North/South  direction  and  only 
10  per  cent  or  so  is  South/South,  which  means  that  the  developing  world  is  to  the 
greatest  extent  depending  on  the  information  coming  from  the  industrialized  and 
developed  countries,  this  is  the  process  which  perhaps  this  development  in¬ 
formation  network  can  break.  The  distortion  of  the  1980's  image  of  human 
communication  lies  behind  many  of  the  problems  that  confront  this  planet  and  it 
is  necessary  and  urgent  to  search  f<  '  a  new  and  more  just,  more  universal, 
beneficial  and  more  dynamic  international  economic  system.  This  must  be  based 
upon  the  symbiotic  relationships  between  communication  and  development.  The 
development  information  network  proposal  is  that  a  new  flow  of  information  with 
distinct  characteristics  can  be  created  through  a  South/South  system,  based  upon 
microcomputers  and  assisted  by  a  satellite-based  telecommunication  network  and 
providing  a  full  horizontal  exchange  of  mutually  supportive  development  in¬ 
formation  between  these  developing  countries. 
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The  develi  pment  information  network  is  a  project  which  is  envisaged  to  last 
about  four  years  and  the  idea  is  to  set  up  something  like  sixty  national  bureaus  in 
the  developing  countries.  The  idea  is  to  generate  a  two-way  flow  of  development 
information.  The  information  flow  will  be  of  current  economic  and  financial  and 
trade  data,  technical  and  social  development  data,  also  in-depth  analyses,  statistics 
and  facts.  It  should  be  timely  and  readily  available.  The  information  will  cover 
such  areas  as  current  national  and  international  economic  trends,  including 
financial  or  balance  of  payments  situations,  prices  of  raw  materials  and  com¬ 
modities.  capital  formation  and  investment  and  lending  opportunities  and  other 
business  opportunities.  It  will  also  provide  information  about  science  and  tech¬ 
nology  related  development.  We  hope  that  innovation  somewhere  out  in  the  rural 
areas  can  be  readily  packed  and  brought  into  the  centre  and  then  transmitted  to 
other  centres  in  the  developing  world  and  thence  sent  out  to  the  rural  areas  again, 
where  all  such  discoveries  are  made. 

The  question  I  would  like  to  propose,  in  summing  up.  and  perhaps  for  the 
workshop  discussion,  is  to  ask  is  this  kind  of  development  information  network  an 
answer  to  real  needs?  Is  such  an  approach  at  all  feasible?  Is  it  relevant  and 
beneficial?  Do  we.  through  such  an  effort  promote  the  small,  the  medium  or  the 
large  industries?  Who  will  monitor  the  information,  edit  it  and  transmit  it'.’  Our 
project,  which  is  being  promoted  now.  calls  for  four  years  of  development 
activities  for  setting  up  the  60  national  focus  centres  to  the  tune  of  some  30 
million  dollars.  And  of  course  the  support  has  come  in  from  many  sources  and  we 
are  now  in  the  phase  of  in-depth  soul-searching  to  see  whether  it  responds,  as  1 
lust  mentioned,  to  the  real  needs.  The  question  is.  are  we  dreaming,  are  we  naive 
or  are  we  realistic?  Will  and  can  information  lead  us  to  a  better  life?  As  you  may 
know  Oscar  Morgcnstern  once  said:  "Information  in  itself  is  silent:  it  is  the  use  to 
which  it  is  put  that  is  important.  " 
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Role  of  UNESCO  in  the  International 
Transfer  of  Informatics  Technology 

1.  Owolabi 

United  Nations  Educational.  Scientific  and  ( 'idtural  Organization 
(L’SESCO).  Parts 


INTRODUCTION 


Tn  rut  i  Kiln  of  I  ho  growing  importance  ol  mlomiuiics  ,iml  its  applications  in 
various  fields.  UNESCO’s  aetivitics  in  infomi.ities  have  been  siieiigthcned  lor  the 
P)SI/P><S.1  triennium.  This  growth  in  the  inlorm.tlics  programme  is  particularly 
geared  towards  providing  neeessarv  asststanee  to  the  developing  countries  to 
enable  them  to  take  advantage  of  present  and  future  capabilities  of  informatics 
technology.  To  achieve  this  purpose,  transfer  and  adaptation  of  appropriate 
technology  in  informatics  is  very  much  emphasized,  the  modalities  In  which 
UNESCO  is  contributing  to  the  transfer  and  adaptation  of  informatics  technology 
are  described  and  a  brief  analysis  of  the  classification  of  nations  according  to  their 
development  in  informatics  is  presented. 


CLASSIFICATION  OF  NATIONS  ACCORDING 
TO  THEIR  DEVELOPMENT  IN  INFORMATICS 


Ttlt-  t’N  i  <  usoMii  vnosoiiai  ioonoii  proposed  (United  Nations.  PCI)  that  nations 
could  be  classified  into  four  categories  according  to  their  level  of  development  in 
informatics:  initial,  basic,  operational,  and  advanced.  To  appreciate  the  variety  of 
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requirements  for  etTeetive  transfer  and  adaptation  of  informatics  technology,  this 
summary  presents  an  analysis  of  the  classification  based  on  the  current  situation 

Countries  in  the  advanced  stage  of  development  in  informatics  continue  to 
achieve  accelerated  progress  in  the  technology.  Assisted  bv  discovei ies  in  micro¬ 
electronics  which  led  to  the  realisation  of  microprocessors,  thev  have  been  able  to 
expand  the  application  of  informatics  bevond  mere  data  processing  to  include 
activities  on  the  production  line,  including  robotics  and  process  control.  They 
have  been  able  to  advance  the  technology  of  microelectronics  into  very  large  scale 
integration  (VLSI),  which  made  it  possible  to  put  up  to  1(1(1.000  transistors  on  a 
chip  bv  10N0.  The  forecast  was  that.  by  the  end  of  the  IdSO's.  it  would  be  possible 
to  put  up  to  1.000.000  transistors  on  a  chip.  The  effect  of  this  miniaturization  of 
products,  including  computers,  is  leading  to  availability,  in  large  numbers,  of 
microcomputers,  which  are  cheaper  considering  their  capability.  In  these  ad¬ 
vanced  countries,  home  computers  have  been  introduced  into  the  consumer 
market  demonstrating  the  extent  of  the  impact  of  informatics.  Furthermore, 
.informatics  technology  applications  include  space  probes,  remote  sensing,  data 
base  and  data  communication  networks,  data  processing  as  well  as  secretarial  (e.g. 
word  processing)  activities.  There  exists  a  complete  range  of  high  quality  training 
and  education  in  informatics  which  is  well  complemented  by  the  act  iv  it  ies  of 
professional  societies  including  national  and  international  conferences.  The 
national  economy  of  these  countries  is  boosted  by  informatics  activities. 

Countries  at  the  operational  level  of  development  in  informatics  will  be  able 
to  adapt  the  technology  provided  there  is  appropriate  transfer  from  the  advanced 
countries.  The  rate  of  progress  in  technology  is  very  rapid  and  countries  at  this 
level  need  to  accelerate  their  effort  if  they  want  to  catch  up  with  those  at  the 
advanced  stage.  At  this  operational  stage,  however,  government  is  no  longer 
dependent  on  the  advice  of  manufacturer's  salesmen  because  an  extensive  under¬ 
standing  of  informatics  technology  exists  in  the  public  and  private  sectors. 
Component  service  can  be  obtained  from  specialists  who  operate  local  computer 
installations.  In  addition  to  business  applications,  computers  ore  used  in  such 
fields  as  science,  engineering  and  medicine  where  these  activities  involve  design, 
development  and  production  of  software  and  some  hardware  manufacturing.  Of 
course,  the  standard  of  informatics  education  in  countries  at  this  level  is  very  high. 
However,  informatics  technology  has  not  been  having  an  appreciable  incremental 
effect  on  the  economy  but  its  application  is  gaining  momentum. 

Countries  at  the  basic  level  of  development  in  informatics  have  to  learn  from 
those  at  the  operational  level  as  well  as  those  at  the  advanced  level  in  order  to 
leap-frog  and  catch-up  with  developments.  Transfer  of  technology  to  countries  at 
the  basic  level  from  countries  at  the  operational  level  may  be  appropriate  in  terms 
of  the  possible  rate  of  adaptation  but  it  is  not  sufficient  in  terms  of  the  progressive 
advance  in  technology.  Direct  transfer  front  countries  in  the  advanced  stage  of  the 
technology  to  the  basic  coupled  with  those  from  the  operational  stage  will  be 
more  advantageous  for  developmental  purposes.  In  countries  at  the  basic  level  of 
development  in  informatics,  some  nationals  are  already  involved  in  informatics- 
related  activities  and  some  informatics  training  and  education  exists.  Govern- 
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mcnts  and  private  decision  centres  have  begun  to  understand  the  role  that 
informatics  can  play,  and  computers  are  used  in  basic  government  and  business 
operations  but  hardware  and  software  are  mainly  imported  Thus  informatics 
activities  in  such  countries  constitute  a  drain  on  the  economy  . 

The  countries  at  the  initial  level  of  development  in  informatics  are  those 
where  only  a  few  nationals  have  contact  with  informatics.  There  is  no  computer 
installation  operating  in  government  and  the  main  source  of  information  relating 
to  informatics  are  often  manufacturers'  salesmen.  These  countries  need  to  be 
encouraged  to  learn  from  the  first  three  so  as  to  have  an  appropriate  mix  of 
experience  for  the  purpose  of  transfer  of  appropriate  technology.  Many  poor 
countries  are  in  this  category  and  one  of  the  factors  contributing  to  their  inability 
to  benefit  from  informatics  technology  is  its  cost. 


EDUCATION  AND  TRAINING  OF  PERSONNEL  AS  A 
MEANS  OF  TRANSFERRING  TECHNOLOGY 


UNESCO  is  very  concernfd  with  the  education  and  training  of  personnel  as -a 
vehicle  tor  appropriate  transfer  and  adaptation  of  technology.  Several  recom¬ 
mendations  of  the  SPIN  Conference  underlined  the  importance  of  education  in 
informatics  and  stressed  that  UNESCO  should  strengthen  its  programme  to 
enhance  informatics  education  at  different  levels  including  post-university,  uni¬ 
versity  and  pre-university,  as  well  as  public  awareness  education. 

In  response  to  this  call.  UNESCO,  in  its  informatics  programme  for  the 
1981/1983  triennium.  decided  to  increase  its  support  for  post-graduate  training 
courses  in  informatics  and  to  encourage  the  establishment  of  centres  of  excellence 
in  the  discipline.  The  following  post-graduate  training  courses  will  be  supported: 

Computer  Science.  University  of  Lagos.  Nigeria 

Computer  Management  Studies.  University  of  London.  U.K..  and 

Mathematics  and  Informatics  applied  to  Research.  University  of  Bucharest. 

Rumania. 

Other  training  courses  which  will  be  supported  during  the  triennium  include: 

International  training  course  in  computer  technology.  Tokyo,  Japan; 

Computer  applications  in  industry  and  management.  University  of  Patras. 

Greece: 

Informatics  training  course.  Institut  Africain  d'Informatique.  Libreville. 

Gabon; 

Training  course  in  computer  science.  China. 

All  the  courses  will  be  encouraged  to  admit  candidates  from  many  developing 
countries,  and  to  provide  practical  and  relevant  experience  to  the  candidates. 
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RESEARCH  ANI)  APPLICATION  OF  INFORMATICS 
TO  DEVELOPMENT 

Also  in  i  hi  iriinmim  i>k<  h .kammi  ,  international  joint  research  projects  are 
planned  in  order  to  speed  up  informatics  activities  in  developing  countries. 
Several  national  research  institutions  will  he  encouraged  to  undertake  joint 
research  projects  which  should  attract  international  support.  Joint  participation  of 
national  research  institutions  in  both  industrialized  and  developing  countries  will 
he  promoted,  thus  creating  channels  for  effective  transfer  of  technology. 
Encouragement  will  he  given  for  regular  exchanges  of  R  *  D  stalf 

Projects  involving  informatics  applications  in  support  of  development  will  he 
accorded  priority,  particularly  in  the  countries  least  advanced  in  informatics.  To 
assist  in  identifying  such  projects  and  to  create  a  forum  for  exchange  of 
experiences  in  applications  areas,  seminars  and  workshops  have  been  or  are  being 
planned  for  different  regions. 

To  encourage  lateral  transfer  of  informatics  technology  among  countries  in 
the  same  region.  UNESCO  has  been  promoting  the  establishment  of  regional 
networks  of  informatic  centres.  Initially  each  network  will  comprise  existing 
in  forma  tic  institutions  which  will  co-operate  in  research  anti  development,  solu¬ 
tion  of  common  problems  in  hardware  and  software  procurement  and  main¬ 
tenance.  exchange  of  personnel,  and  training.  Activities  were  initiated  in  the 
1 ‘>70/ 1  i)K(l  biennium  by  organising  regional  meetings  of  computer  centre  directors 
in  Africa.  Latin  America.  South  and  Central  Asia,  and  South  East  Asia:  the 
regional  meeting  for  Arab  States  will  be  held  in  1 08 1 

At  the  request  of  Member  States,  advice  has  been  and  will  continue  to  be 
provided  towards  the  formulation  and  implementation  of  national  strategies  and 
policies  in  informatics.  Great  use  will  continue  to  he  made  of  UNESCO's 
international  competence  and  contacts  to  provide  services  of  consultants  and  stalf 
members  to  Member  States. 


DEVELOPMENT  OF  INTERNATIONA!.  CO-OPERATION 


loin  1 1’  mi  ir xnsi i  k  of  technology  especially  in  informatics,  there  should  exist  an 
avenue  for  international  co-operation.  Informatics  being  an  intellectual  activitv 
<lcvcl<tpcd  from  an  amalgamation  of  disciplines  anti  technologies  it  could  be  that 
its  benefit  should  be  shared  by  the  international  community  in  the  spirit  of  the 
new  international  economic  order.  Interaction  between  informatics  specialists 
from  industrialized  and  developing  countries  is  a  rational  means  of  exchanging 
ideas  and  experience. 

UNESCO  encourages  cross-fertilisation  of  ideas  by  promoting  anil  support- 
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ini;  activities  of  Non-Ciovermnenta!  Organizations  (N(iOs)  in  informatics  The 
International  Federation  for  Information  Processing  (IFIP).  founded  unde  the 
auspices  of  UNESCO  in  1950.  is  a  leading  NGO  in  informatics.  At  the  IFIP 
Congress  '80  held  in  Tokyo  and  Melbourne.  UNESCO  arranged  the  participation 
of  about  oO  informatics  specialists  from  developing  countries.  IFIP  with  the 
support  of  UNESCO  established  the  IFIP  Committee  on  Informatics  for 
Development  (1CID)  to  encourage  participation  of  informatics  specialists  from 
developing  countries  in  IFIP  activities  and  thus  enhance  international  co-opera¬ 
tion  m  the  advanced  technology.  This  committee  organised  seminars  on  micro¬ 
processors/microcomputers  anti  computer  networks  in  Ankara.  Turkey :  on  data 
communications,  in  India;  and  on  computers  in  developing  nations,  as  part  of 
activities  in  IFIP  Congress  SO.  In  collaboration  with  the  Computer  Association  of 
Nigeria.  ICID  organised  an  international  conference  on  applications  of  mini-  and 
microcomputers  in  the  University  of  Ibadan,  in  1981.  Informatics  ’SI.  an  inter¬ 
national  symposium  on  Informatics  for  Development  was  organized  by  ICID  in  New 
Delhi.  India.  Other  seminars  and  workshops  supported  by  the  same  committee  in 
1981  and.  of  course,  by  UNESCO,  included;  Working  Conference  on  Computer 
Applications  in  Food  and  Agricultural  Engineering,  in  Cuba;  and  European 
Symposium  on  Data  Communications/COMNET  '81.  in  Budapest.  Hungary. 

In  addition  to  utilizing  the  competence  and  resources  of  relevant  inter¬ 
national  NGOs  to  benefit  developing  countries.  UNESCO  has  co-operated  in  its 
informatics  programme,  with  other  organisations  of  the  United  Nations  system  as 
well  as  with  intergovernmental  organisations  such  as  OECD  and  EEC.  Col¬ 
laboration  with  the  Intergovernmental  Bureau  for  Informatics  (IBI)  is  well 
maintained. 


INFORMATION  ON  INFORMATICS 


Ai  mi  I'Nirrn  nations  <  onfi-ri  nit  on  Science  and  Technology  for  Development 
(UNC'STD)  held  in  Vienna  in  197*).  the  importance  of  access  to  technological 
information  by  developing  countries  was  very  much  emphasised.  Also  at  the  SPIN 
Conference  referred  to  earlier,  dissemination  of  information  on  informatics  was 
identified  as  one  of  the  important  means  of  transferring  technological  know-how. 
To  reduce  the  communication  gap  between  developed  and  developing  countries. 
UNESCO  has  included  in  its  informatics  programme  an  important  publishing 
programme. 

The  Organisation  published  a  brochure  called  "Informatics:  a  vital  factor  in 
development”  (UNESCO.  1980)  meant  for  the  general  educated  public;  this 
describes  UNESCO's  activities  in  the  field  of  informatics  and  its  applications. 

Also  to  be  published  is  a  document  entitled:  "Bibliography  on  recent 
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literature  on  strategies  and  policies  for  informatics".  In  addition,  a  comparative 
study  on  strategies  and  policies  for  informatics  is  being  prepared  and  a  study  will 
be  undertaken  to  compile  information  on  computer  science  information  centres, 
educational  and  training  establishments  and  courses  offered,  research  and 
experimental  development  institutions,  research  opportunities  and  fellowships. 

To  have  a  proper  framework  for  the  dissemination  of  the  information  and  to 
meet  one  of  the  aspirations  of  Member  States  concerning  informatics  expressed  at 
the  (ieneral  Conference  of  the  Organisation  in  Belgrade.  Yugoslavia.  September 
and  October  ldXO.  efforts  are  being  made  to  set  up  a  clearing  house  for 
information  exchange.  In  addition  to  the  dissemination  of  information  on  in¬ 
formatics  generated  by  UNESCO,  this  clearing  house  will  encourage  Member 
States  to  utilize  its  resources  for  mutual  information  exchange  on  strategies  and 
policies,  research  and  development,  and  national  legislation  on.  as  well  as 
application  of.  informatics. 


ACTION  PROGRAMME  IN  MICROCOMPUTERS 
AND  MINICOMPUTERS 


In  ihi  imim  (mi  ni  aiion  of  UNESCO's  action  programme  in  micro-  and  minicom¬ 
puters.  a  pilot  project  to  establish  microcomputer  laboratories  in  developing 
countries  is  planned.  This  project  will  include  purchase  of  equipment,  trans¬ 
portation.  installation  and  training  of  staff.  Initially,  the  microcomputer  facility  in 
UNESCO  headquarters  will  cater  for  training  and  evaluation  purposes. 

Support  will  be  given  to  institutions  in  developing  countries,  especially 
teaching  and  research  institutions  for  the  establishment  of  minicomputer  centres. 
In  addition,  advisory  services  will  be  provided  on  request  for  the  establishment  of 
minicomputer  centres,  e.g.  assistance  in  definition  of  purpose,  requirements, 
procurement,  installation,  management  and  staffing. 


CONCLUSION 


Tin  i-oki  ooino  ii  1 1 [s i ra ri-s  cm  sco  s  activities  in  the  appropriate  transfer  and 
adaptation  of  the  advanced  technology  of  informatics  to  the  developing  countries. 
The  programme  reflects  the  important  principle  that,  for  effective  transfer,  the 
technology  should  be  introduced  in  the  context  of  indigenous  capability.  There 
has  been  increasing  recognition  that  technology  in  general  cannot  merely  be 
imported  and  applied  effectively:  in  most  instances  it  needs  to  be  adapted  to  suit 
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the  new  environment,  different  economic  situations,  governmental  or  community 
policies,  and  different  social  and  cultural  factors. 

These  principles  contribute  lo  the  design  of  UNESCO's  programme  in 
informatics  which  strongly  emphasises  the  development  of  indigenous  capacities 
through  education  and  training,  workshops  and  seminars,  development  and 
implementation  of  national  strategies  and  policies,  interaction  between  infor¬ 
matics  experts  from  developing  and  industrialized  countries,  practical  activities 
including  the  application  of  micro-  and  minicomputers,  and  information  on 
informatics. 

UNESCO  is  ready  to  promote  co-operation  and  assist  in  applying  informatics 
to  development. 
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INTRODUCTION 

N 

Tut;  informath  s  ti  i  iinoi  ogy  transfer  process  has  specific  characteristics  which  tire 
additional  to  the  general  aspects  of  technology  transfer  problems.  Current 
scientific  and  technical  progress  attributes  a  key  role  to  technology,  in  its  various 
fields,  for  the  social  and  economic  development  of  countries.  Revolutionary 
technologies  in  the  field  of  informatics  have  developed  rapidly,  taking  a  place  of 
essential  importance  in  the  organisation,  control  and  evolution  of  all  aspects  in  the 
life  of  our  society.  The  contribution  of  informatics  technology,  which  requires  no 
explanation.'* primarily  covers  key  issues  in  economic  development,  such  as  public 
administration  and  management,  information  on  economic  and  human  resources 
and  control  of  production. 

The  transfer  of  informatics  technology  is  therefore  subject  to  specific  national 
policies  and  international  co-operation  in  which  technology  is  considered  an 
instrument  of  independent  economic  development v 

National  policies:  Formulation  of  national  policies  regulating  technology  transfer 
in  developing  countries  is  important  for  informatics  technology,  which  is  linked  to 
the  specific  aim  of  independent  development  and  of  avoiding  or  reducing  tech¬ 
nological  dependence  in  this  sector. 

International  actions:  International  co-operation  promoted  by  international  spe¬ 
cialised  agencies  is  associated  with  the  action  of  national  policies  in  planning  the 
installation  of  informatics  equipment  and  services  of  foreign  origin,  and  in 
developing  negotiating  capacity  vis-a-vis  the  major  producing  companies  in  order 

60 


IBI  S  ROLE  IN  INTERNATIONAL  TRANSFER  OF  INFORMATICS  TEC'HNOUXiY 


61 


to  counteract  technological  dependence  on  these  companies  and  to  maintain 
adequate  national  technical  and  scientific  progress. 

The  main  objective  of  co-operation  provided  by  the  international  agencies  to 
member  countries  consists  of  promoting  the  capacity  of  the  least  developed 
countries  to  exercise  their  independent  judgement  when  negotiating  on  tech¬ 
nology  transfer.  Thus,  in  the  field  of  informatics,  they  favour  the  free  flow  of 
information  and  knowledge  with  respect  to  the  world  market  for  informatics 
equipment,  services  and  software  by  means  of  periodic  publications,  seminars  and 
working  groups,  dealing  with  national  policies  and  strategies  and  informatics 
methodologies  and  systems. 


IBI  ACTIVITIES  IN  INFORMATICS 
TECHNOLOGY  TRANSFER 


ibi  intends  to  establish  itself  from  a  technical,  scientific  and  political  viewpoint  as 
an  'institutional  organisation'  in  the  field  of  informatics  technology  transfer. 
Moreover,  it  intends  to  act  as  a  promoter  of  regulations  in  this  field,  specifically  in 
the  sector  of  informatics  applications.  The  policy  of  1B1  as  an  intergovernmental 
body  in  the  field  of  informatics  mainly  promoting  its  use  in  developing  countries 
will  be  one  of  reconciling  the  needs  of  the  manufacturers,  managers  and  users. 

This  involves  the  responsibility  of  proposing  policies  necessary  for  the  use  of 
informatics  systems.  Such  policies  should  also  concern  the  legal  and  legislative 
sector,  particularly  for  transmission  networks,  whether  national  or  international. 

SPIN  Conference  and  the  New  Informatics:  The  SPIN  Conference  (Conference  on 
Strategies  and  Policies  for  Informatics),  held  in  Torremolinos  (Spain)  in  August 
1978,  represented  ^  milestone  in  the  life  of  IBI.  and  conferred  upon  it  respon¬ 
sibility  for  promoting  the  policies  for  the  ‘new-  informatics,  which  consist  of 
analysing  and  forecasting  the  impact  of  informatics  on  society  through: 

(a)  the  applications  of  microcomputers; 

(b)  the  social,  scientific  and  cultural  impact  of  the  compilation  and  management 
of  data  bases; 

(c)  above  all,  the  proper  distribution  of  information  and  computation 
capacity  through  the  use  of  teleinformatics. 

Department  of  Co-operation:  To  execute  the  new  policies  on  science  and  tech¬ 
nology  dissemination  and  the  use  of  informatics,  the  structure  of  IBI  was  changed 
To  promote  the  indigenous  capacity  of  member  countries,  especially  developing 
ones,  the  Department  of  Co-operation  was  created,  and  with  the  aim  of  transfer¬ 
ring  advanced  technology  applications  to  developing  countries,  some  activity  has 
already  taken  place.  The  activities  of  the  Department  of  Co-operation  in  the  field 
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of  the  technological  transfer  are: 

(a)  assistance  and  co-operation  missions  for  policy  planning  for  member 
states; 

(b)  specialisation  courses; 

(c)  flying  seminars; 

(d)  pilot  projects. 

Pilot  projects  were  considered  the  most  efficient  means  for  technology 
transfer.  The  most  important  ones,  at  present  in  operation,  concern  the  following 
sectors: 

Judicial  and  legislative  Informatics:  This  system  is  in  action  at  the  Electronic 
Documentation  Centre  of  the  Italian  Supreme  Court  of  Cassa/ione  in  Rome.  It 
was  set  up  to  provide  magistrates,  attorneys  and  others  engaged  in  the  field  of 
law.  as  well  as.  in  the  future,  every  citizen,  with  all  information  required  for 
knowledge  and  application  of  the  law.  It  is  also,  in  co-operation  with  the  Ministry 
of  Justice,  aimed  at  automating  the  services  of  the  Supreme  Court  and  of  the 
other  judicial  offices.  The  system  will  also  be  used  by  the  Argentine  Government. 

Parliamentary  Informatics:  This  system  is  in  action  at  Camera  dei  Deputati  in 
Italy.  Since  April  1980  a  number  of  meetings  have  been  held,  and  studies  and 
analyses  carried  out  on  the  priorities  for  computerising  the  data  on  parliamentary 
activity  and  the  possibility  of  adapting  the  information  that  already  exists  in  the 
Argentinian  Congress  to  be  used  once  it  has  been  recorded  and  encoded  by  the 
Chamber  of  Deputies'  system. 

To  create  the  parliamentary  data  programme  of  the  legal  informatics  project, 
a  Commission  in  the  IBI  Projects  Department,  composed  of  professional  stall  and 
technicians  from  the  Italian  Chamber  of  Deputies,  has  been  established. 

Arabisation  of  Informatics:  The  project  comprises  writing  input  and  output  utilitv 
programmes  in  Arabic,  making  the  necessary  changes  to  the  file  systems  for 
introducing  these  characters,  making  the  necessary  studies  and  changes  to  links 
with  specific  peripherals.  The  Arabisation  process  will  be  completed  at  the  level  of 
programme-users.  This  project  is  being  set  up  for  the  Tunisian  Government. 

Transcription  of  LEDA  software:  A  project  to  standardise  data  during  the 
compilation  of  statistics,  specially  surveys  and  censuses  to  be  presented  in 
tabular  form.  This  project  is  being  set  up  for  the  Moroccan  Statistics  Authority 

AIDS  Data  Rase:  In  relation  to  technology  transfer,  llll  fell  that  there  should  be  a 
data  base  to  provide  an  information  storage  and  dissemination  service  for  users  in 
developing  countries.  Accordingly,  the  Automated  Informatics  Documentation 
System  (AIDS)  was  created. 

This  system  was  conceived  as  a  tool  to  help  decision-making  by  national 
authorities  responsible  for  informatics.  They  receive  the  information  from  the 
system  and,  in  turn,  feed  information  into  it  thereby  enriching  it  with  their  own 
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data.  Thus,  AIDS  becomes,  in  a  way,  the  common  memory  of  its  users.  The  AIDS 
Central  Unit  supplies  its  corresponding  institution  regularly  with  a  complete  copy 
of  its  documentation  (e.g.  information  on  informatics  policies  and  legislation, 
national  informatics  plans,  bases  installed,  computer  industry,  computer  ap¬ 
plications  in  the  public  sector,  etc). 

The  functioning  of  the  AIDS  network  is  based  on  a  convention  which  defines 
the  framework  within  which  practical  modalities  are  adhered  to. 

The  official  linking  to  the  EURONET — DIANE  network  opens  up  further 
development  prospects  for  AIDS.  IBI  is  examining  the  possibility  of  offering  its 
installation  as  host,  thus  allowing  on-line  access  to  the  AIDS  base  by  users  of  the 
network.  Such  a  feasibility  study  involves  the  examination  of  prospects  for  future 
connections  with  countries  outside  Europe — as  already  foreseen  in  the  EURONET 
project  for  countries  belonging  to  the  Lome  Convention — and  the  possible 
extension  of  links  to  other  areas  with  special  attention  to  developing  countries, 
possibly  using  existing  transmission  networks. 


IBI’S  PROGRAMME  FOR  THE  BIENNIUM 
1981-1982 


Decentralisation  and  Regional  Centres:  In  regard  to  informatics,  the  fundamental 
feature  of  the  1981-1982  biennium  is  one  of  creating  structures  to  enable  the 
Organisation  to  acquire  the  potential  for  expanding  activities  appropriate  to  its 
constitution,  without  necessarily  incurring  an  increase  in  administrative  costs  and 
personnel. 

To  this  end  regional  centres  will  be  set  up.  an  important  activity  of  each 
centre  being  that  of  offering  logistic  and  administrative  support  to  1B1  activity  in 
the  region.  This  decentralisation  will  allow  more  efficient  functioning  of  the 
Organisation,  providing  relevant  technical  assistance  or  training  and  adequate  for 
the  conditions  of  the  region  and  its  social  economic  environment. 

Informatics  Development  Fund:  The  favourable  conclusions  of  a  study  in  1979  led  to 
a  proposal  for  creating  an  Informatics  Development  Fund.  This  fund  will  provide 
loans  and  guarantees  for  obtaining  international  financing  for  equipment  procure¬ 
ment.  systems  and  software  development,  and  for  carrying  out  feasibility  studies.  As 
in  the  past.  IBI  will  continue  to  advise,  on  each  project  while  maintaining  control  of 
its  execution. 

IBI’s  Institute  for  Informatics  Development:  An  IBI  Institute  for  Informatics 
Development  will  be  created  in  Italy,  accommodating  30-4(1  people,  offices, 
classrooms  and  research  areas.  It  will  offer,  to  senior  officials  and  experts  of 
Member  Countries,  high  level,  short-term,  courses  and  seminars  related  to 
informatics  and  policy-making. 
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Pilot  Projects  for  biennium  1981-1982:  The  valuable  experience  already  £ 
gained  by  IBI  with  current  pilot  projects  has  led  to  the  establishment  of  a  general 
plan  for  pilot  projects,  in  their  constitutional,  oiganisational  and  operational  ' 
aspects. 

Proposals  for  new  projects  for  the  next  biennium  will  be  agreed  between  * 
countries  concerned  and  IBI  according  to  the  interest  of  the  countries  and  up  to 
approved  amounts.  Among  projects  which  may  be  examined  and  agreed  upon, 
the  following  are  at  an  advanced  stage  of  definition:  r 

Pilot  Teleprocessing  System:  The  object  of  this  is  to  establish  a  pilot  teleprocessing  f 
system  allowing  commencement  of  a  training  and  experimental  programme  for 
technical  personnel  on  a  data  transmission  network  based  on  the  package  switch-  m 
ing  technique,  and  it  may  be  the  basis  for  establishing  a  Switched  Public  Data 
Transmission  Network. 

The  Automated  Preparation  of  Postal  Despatches:  Handling  bulky  objects  such  as 
parcel  post,  printed  matter  and  nonstandardised  objects  is  an  onerous  task  because 
of  dimensions,  weight,  and  quantity,  making  manual  operation  necessary  for 
distribution  and  despatch. 

Cadastral  Information  System:  This  system  is  a  network  of  interconnected  data 
banks,  connection  with  and  consultation  of  which  can  raise  technical  problems 
not  yet  resolved.  Solutions  could  be  facilitated  by  creating  standardisation  criteria. 

Classification  of  Territory  through  Image  Processing:  This  project  is  based  on 
microcomputer  with  all  the  necessary  peripherals  for  the  operations  of  display 
processing  and  restitution  of  the  image  (video,  plotter  etc.)  connected  to  a  host  for 
cartographic  data  base  enquiry  and  other  applications. 

Joint  Action  Programmes:  These  are  seen  as  lasting  five  years  for  the  in¬ 
formatisation  of  key  sectors  of  the  national  administration  of  the  beneficiary 
country.  Such  programmes  are  carried  out  thanks  to  a  threefold  participation:  a 
beneficiary  Member  Country  (from  among  the  least  favoured  countries),  a  sup¬ 
plying  Member  Country  (from  among  the  developed  or  developing  countries),  and 
IBI.  Assistance  will  cover  training,  equipment  and  systems.  Naturally, 
mechanisms  for  the  control  and  follow  up  of  the  projects  through  their  execution 
will  be  supplied.  Financing  of  these  Programmes  will  fall  under  the  charges  of  the 
three  parties. 
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AVi  ari  in  mi  midst  of  an  information  explosion.  Challenged  by  this  situation  and 
at  the  same  time  faced  with  the  increasing  demand  for  acquiring  that  information 
in  a  usable  way.  substantial  developments  have  taken  place  in  hardware,  primarily 
through  computer  facilities  and  the  marriage  of  computers  and  telecom¬ 
munications.  This  has  further  resulted  in  the  development  of  systems  and  ap¬ 
proaches  to  compile,  process  and  retrieve  information  as  easily  and  as  in¬ 
expensively  as  possible.  The  current  estimate  of  available  data  banks  is  well  over 
200.  the  majority  in  the  United  States. 

Existing  informatics  systems  facilitate  access  to  a  vast  amount  of  information, 
but  what  is  available  is  essentially  information  about  information:  i.e.  addresses, 
abstracts,  references,  etc.  and  not  the  information  itself.  There  is  an  assumption 
that  the  user  will  have  facilities  to  obtain  total  information  from  printed  material, 
books,  articles,  etc.  The  end  user  would  very  often  like  to  refer  to  the  totality  of 
information  of  his  special  interest  so  as  to  contribute  to  the  desired  end  result  of 
his  search.  Therefore,  the  problem  of  availability  of  detailed  information  appears 
to  be  an  important  bottleneck^  The  problem,  however,  may  be  much  simpler  in 
regard  to  information  retrieval  from  a  book  or  data  bank  since  it  could  be  easily 
obtained  from  numerous  data  banks  which  are  developing,  assuming,  of  course, 
the  end  user  makes  very  clear  requests  about  the  subject  he  is  researching. 

^  There  is  also  the  problem  of  imperfection  of  the  user-system  interface,  f-'rom 
the  viewpoint  of  the  user,  the  data  base  is  the  work  of  document  scanners, 
analysts,  abstractors  and  indexers  but  it  is  possible  that  items  may  be  missed  or 
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that  the  level  of  understanding  of  their  content  may  not  have  been  complete 
enough.  In  any  ease,  the  user  will  have  to  interrogate  the  data  base  using  a 
retrieval  language  which  is  not  quite  as  flexible  as  natural  language.  Some  of  these 
problems  have  demonstrated  the  need  for  intermediaries  to  act  for  the  end  user 
on  the  terminal;  the  intermediary  having  a  professional  knowledge  of  the  struck 
Hire  of  the  relevant  data  base  and  information  retrieval  systems.  The  number  of 
such  intermediaries  or  the  capacity  of  such  intermediaries  is  also  subject  tfV 
question  since  the  end  users  are  not  homogeneous  and  serious  problems  are 
created  in  fulfilling  their  requirements. 

.The  main  problem,  however,  is  whether  data  exists  which  is  needed  by  the 
end  user,  particularly  in  the  field  of  industrial  development  in  the  developing 
countries.  Recent  UNIDO  experience  has  shown  that  the  usefulness  of  available 
data  through  the  existing  system  is  not  directly  relevant  for  decision-making 
purposes.  The  bulk  of  information  that  has  been  developed  seems  belter  suited  to 
researchers,  scientific  personnel  and  R  and  D  personnel  than  to  Government 
officials  who  have  to  make  decisions,  or  entrepreneurs  who  have  to  negotiate  the 
contracts. 


INFORMATION  REQUIRED  FOR  SELECTION  AND  USE  OF 
TECHNOLOGIES 


Thk  end  users  of  the  information  system  include  policy  and  decision-makers  in 
Governments,  financial  institutions,  manufacturers  and  potential  entrepreneurs. 
Chambers  of  Commerce,  technical  institutions  as  well  as  research  and  develop¬ 
ment  organizations,  etc.  A  chain  of  these  end  users  interact  at  different  stages  to 
facilitate  the  transfer  and  absorption  of  technology,  with  implications  for  choice  of 
technology  and  the  negotiation  of  terms  and  conditions  for  the  acquisition  of  such 
technology.  This  could  also  be  expressed  in  another  way;  the  various  stages  of  a 
project  development  involve  feasibility  studies,  detailed  project  reports,  nego¬ 
tiation  of  contracts,  construction,  and  operation  of  a  factory.  Information  is 
required  at  different  stages  of  the  project  cycle.  In  all  these  matters,  the  basic 
decision  will  revolve  around  a  choice  and  use  of  technology.  In  order  to  make 
such  a  choice,  it  is  necessary  to  have  detailed  information  on  the  various 
technological  options  available,  their  proven  commercial  nature,  special  ad¬ 
vantages  to  suit  specific  situations,  prices  of  equipment,  and  follow-up  matters 
over  the  life  of  that  technology  in  production. 

Information  on  all  these  aspects  is  very  scattered  and  not  readily  available 
unless  a  special  effort  is  made  to  gather,  access  ..nd  provide  certain  options  with  a 
specific  request  or  a  project  in  mind.  Even  the  collection  of  information  presents 
problems  as  technology  comes  in  various  forms,  being  often  embodied  in  equip¬ 
ment  but  also  in  vital  but  costly  technical  documentation.  Consequently,  in- 
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formation  considered  critical  for  decision-making  purposes  would  have  to  he 
specially  compiled,  reviewed  and  made  available  as  information  packages.  No 
doubt,  the  existing  science  and  technology  information  (STI)  system  provides 
some  information  but  it  is  only  the  beginning  of  the  type  of  exercise  mentioned. 

Since  it  is  a  specialised  area  of  work.  UNIDO  has  tried  to  provide  critical 
information  on  the  subject  areas  mentioned  above  through  the  Industrial  and 
Technological  Information  Bank  (INTIB).  Phis  institution  was  established  as  a 
part  of  UNIDO,  first  on  a  pilot  basis  and.  as  of  IdKO.  as  a  constituent  body  of 
UNIDO.  Its  main  function  is  to  provide  information  to  developing  countries 
which  permits  the  proper  selection  of  technologies.  Its  other  functions  include: 

(a)  broadening  the  base  of  knowledge  on  available  technologies  and  iden¬ 
tifying  alternative  technologies,  both  quantitatively  and  qualitatively. 

(b)  providing  details  of  alternative  technologies  in  the  various  industrial 
sectors  and  the  criteria  for  selecting  from  among  them.  It  also  provides 
guidelines  for  choosing  technologies  that  would  help  developing  countries 
in  assessing  the  full  implication  of  their  choices; 

(e)  providing  information  and  advice  on  the  unpackaging  of  technologies. 
The  ability  of  developing  countries  to  separate  the  cost  of  know-how 
from  that  of  hardware,  engineering  and  other  services  depends  on  the 
capability  of  assessing  each  component  separately; 

(d)  supplying  analyses  of  the  results  of  operating  different  technologies  in 
various  economic  and  social  environments. 


INDUSTRIAL  AND  TECHNOLOGICAL  INFORMATION  BANK  (INTIB) 


The  work  of  INTIB  comprises  three  components  which  represent  three  distinct 
stages  in  the  How  of  technological  information  covering  the  'up  stream',  'down¬ 
stream'  and  dissemination  aspects: 

(i)  generation  of  technological  information,  including  the  establishment  of  a 
networking  system  for  INTIB; 

(ii)  dissemination  of  information  by  INTIB;  and 

(iii)  identification  of,  and  establishment  of.  linkages  with  and  among  INTIB 
clients. 

Since  user  needs  finally  determine  the  nature  and  content  of  information 
How,  it  is  appropriate  to  start  with  item  (iii)  above. 


Linkages  with  and  among  INTIB  Clients 

The  objective  is  to  develop  linkages  and  communications  with  end-users  of 
INTIB  in  developing  countries,  in  particular  through  regional,  sub-regional  and 
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national  institutions  so  as  to  disseminate  relevant  information  based  on  needs  and 
to  promote  greater  availability  and  utilization  of  such  information  in  decision¬ 
making  processes,  namelv  planning  and  financing  agencies;  investment  authori¬ 
ties;  industrial  development  agencies;  technology  registries  and  regulation  agen¬ 
cies;  industrial  and  technological  information  centres;  R  and  D  centres;  and 
enterprises. 

The  task  of  promoting  1NTB  services  to  target  end-users  and  interacting  with 
them  is  done  by  systematically  informing  end-user  institutions  on  the  services 
available  from  INT1B  and  eliciting  their  information  needs.  In  addition.  INTIB 
services  are  discussed  in  important  international  meetings. 

Given  the  importance  of  technology  selection,  it  is  useful  to  develop  groups 
of  developing  country  end-user  institutions  which  can  articulate  their  current 
information  needs  (as  derived  from  the  national  development  programmes  and 
also  exchange  information  and  contribute  to  strengthening  each  other.  Periodical 
meetings  of  heads  of  technology  transfer  registries  led  to  the  establishment  of  the 
Technological  Information  Exchange  System  (TIES)  which  has  enhanced  the  field  of 
technology  acquisition  by  up-grading  the  type  and  quality  of  information  and 
imparting  dynamism  to  co-operation  and  information  exchange.  Likewise,  end-user 
institutions  such  as  development  financing  agencies,  investment  authorities.  R  and  D 
centres,  etc.  could  serve  a  useful  purpose,  inter  alia,  providing  UNIDO  with  current 
information  on  sectors  and  areas  in  which  they  are  likely  to  have  substantial 
information  needs.  It  is  proposed  to  organize  meetings  of  end-user  groups  in  selected 
INTIB  sectors  and  thus  brii'g  the  services  of  INTIB  to  as  close  a  contact  with  actual 
decision-making  as  possible. 

Networking  with  Sources  of  Information 

The  objective  of  this  "upstream"  activity  is  to  generate  technological  in¬ 
formation  relating  to  the  pre-investment  choice  of  technology  in  the  20  industrial 
sectors  selected  for  operation  of  INTIB;  and  to  establish  and  develop  the  INTIB 
network  of  suppliers  of  technological  information  and  improve  its  flow.  This 
feature  of  INTIB  distinguishes  it  from  'data  bank'  or  other  storage-oriented 
activities  and  is  of  particular  importance,  in  view  of  both  limited  resources  and 
expanding  sources  of  information. 

The  activity  involves  identifying  top-level  experts  who  have  necessary  in¬ 
formation  'on  their  finger  tips'  and  can  advise  INTIB  and  decision-makers  in 
developing  countries  on  technology  selection  and  ev  aluation  at  the  me -investment 
stage.  Agreements  are  being  made  with  50  to  70  international  expeits  in  various 
INTIB  sectors,  as  the  first  phase  in  creating  a  data  base  of  experts  capable  of 
answering  specific  inquiries  on  recent  and  forthcoming  activities  and  develop¬ 
ments  in  the  technologies  in  question.  Another  activity  has  been  to  broaden  the 
base  of  institutional  correspondents  to  cover  more  INTIB  sectors,  ensuring  good 
geographical  distribution.  Emphasis  is  being  given  to  identifying  correspondent 
‘centres  of  excellence'  in  the  developing  countries.  The  Directory  of  Information 
Systems  and  Services  in  Developing  Countries  would  also  provide  a  basis  for 
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sources  of  information  from  developing  countries.  In  addition  to  two  volumes  of 
information  on  Technologies  from  developing  countries  already  published.’  a  third 
volume  is  being  produced. 


Dissemination  of  Information 

In  regard  to  information  dissemination  by  INTIB.  inquiries  relating  to 
technology  selection  will  be  answered  through  the  Industrial  Inquiry  Service  but 
using  the  INTIB  network  (including  I'N'IDO  technical  staff  and  providing  pro¬ 
cessed  information  on  technology  selection).  In  addition,  information  dis¬ 
semination  by  INTIB  will  include  the  preparation  and  dissemination  of  tech¬ 
nological  inhumation  profiles  on  the  selected  sectors  allowing  comparison  of  the 
principal  industrial  and  technical  data.  Such  profiles  are  being  prepared  in  areas 
such  as  solar  energy  equipment,  alcohol  fuels,  and  pumps  for  agriculture.  The  lirst 
two  respond  to  the  emphasis  on  dissemination  of  information  on  energy -related 
technologies  made  by  the  New  Della  Declaration  and  Plan  of  Action.  The  pump 
study  is  a  follow-up  to  a  recommendation  from  a  consultation  meeting  on 
agricultural  machinerv 

In  addition,  as  substantial  user  demands  are  identified,  information  packages 
relating  to  technology  cho>-  ••  m  the  relevant  areas  of  demand  are  prepared  using 
material  available  al  1  NIDO  headquarters. 

INTIB  has  sought  to  promote  and  maintain  contacts  with  other  iuiormation 
systems  and  services,  in  keeping  with  the  role  envisaged  for  it  in  the  global 
network  of  technological  information  Other  I'N  information  systems  are  being 
utilized  to  meet  specific  requirements  for  information.  The  work  of  preparing 
technical  memoranda  in  co-operation  with  11.0  is  continuing.  In  co-operation  with 
WIPO.  users'  guides  to  patent  information  in  the  iron  and  steel,  fertilisers, 
agro-industries  and  agricultural  machinery  sectors  have  been  prepared. 

t  hrough  its  networking  activities  already  described.  INTIB  is  geared  to  fulfil 
its  expected  role  in  a  global  industrial  and  technological  information  network.  Its 
distinguishing  feature  when  compared  to  other  systems  is  that  it  operates  as  a 
service,  and  not  as  a  bibliographic,  documentary  or  referral  system.  Its  mission  is 
not  to  provide  documentary  or  raw  '  information  per  se.  but  processed  information 
of  immediate  relc.ance  to  technology  selection.  Such  practical  services  have  been 
welcomed  by  users  in  developing  countries  and  INTIB  will  assume  increasingly 
specialized  functions  to  have  the  greatest  possible  contact  with  and  relevance  to 
practical  decision- making. 


*  Development  and  Transfer  of  Technology,  Series  7  and  7(11). 
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STRENGTHENING  THE  CAPACITY  OF  DEVELOPING  COUNTRIES 
TO  NEGOTIATE  THE  ACQUISITION  OF  TECHNOLOGIES 

1\  <;i  si  r  \i  information  on  technology  contracting  is  hard  to  come  by.  Since  this 
has  usually  been  considered  a  matter  for  negotiation  between  two  parties, 
information  available  to  each  party  depends  on  their  ability  to  marshal  and  use  it 
effectively  for  negotiations.  Unless  better  information  systems  pertaining  to  terms 
and  conditions  of  acquisition  of  technology  exist,  the  negotiating  capacities  of  the 
developing  countries  will  remain  one-sided  and  weak.  Information,  in  this  con¬ 
nection.  is  also  needed  on  legislative  and  administrative  matters,  including  poli¬ 
cies.  norms  and  procedures  followed  by  participating  countries.  To  permit  better 
choice  of  technology  and  to  obtain  better  conditions,  information  is  also  needed 
on  indigenous  technologies,  services  and  facilities.  More  specifically,  basic  in¬ 
formation  is  needed  on  prices  of  know-how.  engineering,  technical  services,  etc.: 
royalty  rates;  methods  of  calculating  running  and  fixed  payments:  prices  and 
terms  of  delivery  of  raw  materials,  components,  and  intermediate  products:  scope 
of  sales  and  manufacturing  rights:  duration  of  agreements:  and  analysis  of  in¬ 
formation  based  on  sectoral  investigation  as  well  as  that  received  by  monitoring 
selected  ti.msactions. 

During  the  last  decade,  some  developing  countries  have  introduced  laws  and 
regulations  to  ensure  a  proper  selection  of  technology  according  to  their 
requirements,  and  more  particularly,  to  obtain  better  terms  and  conditions.  As  a 
result,  natty  countries  have  established  national  technology  registries  or  similar 
offices  which  offer  a  rich  data  base.  On  the  recommendation  of  Ministers  of 
Industry  who  met  in  New  Delhi  in  January  1*177.  UNIDO  has  established  the 
Technological  Information  Exchange  System  (TIES),  to  facilitate  information 
sharing  and  exchange  on  a  reciprocal  and  confidential  basis.  This  system  has 
provided  the  participating  developing  countries  with  an  opportunity  of  comparing 
respective  experiences  and  to  share  such  experience  for  negotiation  of  contracts. 
Participating  developing  countries  have  formed  an  informal  senior  level  group 
which  meets  annually  to  review  the  entire  area  of  technology  information  flow 
and  other  areas  of  mutual  interest  in  regard  to  acquisition  of  technology. 

The  TIES  system  concentrates  on  five  main  areas  and  operates  through 
UNIDO. 

(1)  Periodic  reviews  by  participating  countries  of  trends  and  features  of 
foreign  technology  inflow  and  regulatory  control  of  such  inflow. 

(2)  Exchange  of  general  or  average  data  at  industry  level. 

(3)  Exchange  of  detailed  data  on  individual  contracts. 

(4)  Bilateral  co-operation  among  Technology  Transfer  Registries  of  parti¬ 
cipating  countries  through  visits,  study  tours  and  information  on 
contracts  being  negotiated. 

(5)  Exchange  of  experiences  by  heads  of  Technology  Transfer  Registries. 

With  the  co-operation  of  participating  countries.  UNIDO  has  developed  the 
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PIES  system  to  the  point  where  it  is  a  fully  operational  computer  system  with  data 
on  some  4.00(1  contracts.  The  system  is  operated  under  the  auspices  of  INTIB. 

According  to  their  degree  of  participation  countries  provide  data  on: 

(1)  Summary  of  terms  and  conditions  of  contracts  hy  industrial  sector. 

(2)  Data  on  a  contract  hy  contract  basis. 

UNIDO  processes  the  data  and  produces  a  series  of  computer  reports  for 
each  participating  country  providing  initial  data.  Information  collected  is  com¬ 
mercial  information  relating  to  the  acquisition  and  use  of  foreign  technology  and 
not  confidential  proprietary  information. 

Three  follow-up  meetings  of  TIES  participants  have  discussed  matters  relat¬ 
ing  to  development  of  the  system  and  to  explore  areas  of  further  co-operation. 
Countries  participating  in  this  system  include:  Peru.  Ecuador.  Mexico.  Malaysia. 
Iraq,  India.  Republic  of  Korea.  Argentina.  Philippines.  Spain.  Algeria.  Venezuela. 
Portugal.  Egypt.  Colombia.  China.  Guatamala  and  Nigeria. 

To  facilitate  greater  linkages  between  the  participating  agencies  and  to 
provide  continuous  information.  UNIDO  publishes  a  newsletter  entitled  TIES 
every  two  months. 

The  last  meeting  of  the  heads  of  Technology  Transfer  Registries  held  in 
Buenos  Aires  recommended  the  growth  of  the  TIES  system  in  terms  of  the 
generation  of  information  and  further  analysis  of  data  by  industrial  sectors.  .The 
meeting  recommended  the  following: 

(a)  Sectoral  studies,  with  particular  emphasis  on  identifying  technology  gaps 
in  developing  countries  and  harmful  restrictive  practices  followed  by  the 
sellers  of  technology. 

(b)  Documentation  on  emerging  new  areas  of  technology  transfer,  e.g.. 
microelectronics,  bioengineering,  non-conventiona!  energy  sources,  and 
possible  restrictive  practices  against  developing  countries  in  these  areas: 

(c)  Interpretation  of  government  policies  on  transfer  of  technology  by 
recipients  as  well  as  transferers,  to  enable  Governments  to  mould  their 
policies  in  desired  directions  and  to  frame  guidelines  for  e.g..  purchase  of 
technology,  promoting  indigenous  technology,  and  commercialisation  and 
export  of  local  technologies.  Inter-country  comparative  studies  would  be 
particularly  useful: 

(d)  Strengthening  the  negotiating  capabilities  of  countries  .hrough  wider 
exchange  of  information,  improved  information  regarding  transnational 
corporations  and  other  sellers  of  technology,  extension  of  the  monitoring 
role  of  registries,  wide  use  of  UNIDO  Technology  Advisory  Services 
(TAS),  and  training  through  workshops,  bilateral  country  visits  by  experts 
and  other  similar  means. 

There  should  be  a  constant  interaction  between  those  who  contribute  to 
information  anti  those  who  use  it.  Only  through  this  interaction  can  information 
content  and  quality  be  increasingly  changed  to  suit  the  requirements  of  develo¬ 
ping  countries.  The  information  function  must  be  a  dynamic  one.  In  the  ‘up¬ 
stream  ,  information  sources  and  access  to  them  are  expanding  and  new  tech¬ 
nological  options  arc  emerging  in  several  fields,  including  energy.  In  the  ‘down- 
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stream',  user  needs  vary  not  only  with  countries  but  with  changing  industrial 
structures  and  new  industrial  development  plans  and  programmes.  The  vitality  of 
an  information  system  and  the  conditions  for  its  success  depends  upon  its 
receptivity  and  resilience  to  changing  signals  of  availability,  as  well  as  require 
ments  of  technological  information. 
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EDP  Training — A  Developing  Need 
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EDP  TRAINING  IN  THE  DEVELOPED  COUNTRIES 


The  i.ast  five  years  have  seen  an  unprecedented  growth  in  investment  in  computers 
throughout  the  developing  world.  Precise  figures  are  difficult  to  obtain  but  it  is  likely 
that  this  growth  has  been  around  30  per  cent  per  year,  and  one  of  the  spin-offs  from 
the  large  capital  input  has  meant  that  the  world-wide  shortage  of  computer  personnel 
has  grown  proportionately. 

The  UK  National  Economic  Development  Office  reported  in  June  of  last 
year  that  the  United  Kingdom  is  suffering  from  a  shortage  of  25.000  skilled 
computer  staff.  The  greatest  need  is  for  programmers,  where  500  new  staff  are 
required  every  month  until  19H(i  to  cope  with  the  demand.  The  problem  is 
exacerbated  by  a  20  per  cent  per  year  turnover  of  staff,  brought  about  by 
'inappropriate  manpower  planning  and  management  policies'. 

In  the  West,  companies  arc  creating  shortages  for  themselves  by  poor 
selection  techniques  based  on  misleading  ideas  about  educational  qualifications. 
Seen  against  the  backcloth  of  growing  unemployment,  there  has  been  a  serious 
failure  of  the  education  sector  to  come  to  terms  with  the  computer  industry's 
needs. 

It  is  a  little  early  to  be  drawing  tight  comparisons  between  the  UK  and  the 
developing  countries — who  have  their  own  special  problems — but  the  writing  is  on 
the  wall.  Criticisms  of  'inappropriate  manpower  planning  and  management  poli¬ 
cies'  could  apply  equally. 

A  successful  computer  department  will  only  be  possible  if  sufficient  thought  is 
given  to  its  place  in  the  organisational  structure.  Currently,  computers  arc 
attracting  some  of  the  ablest  minds  in  the  developing  nations  but  this  situation  will 
not  remain  if  long-term  career  patterns  cannot  be  established.  The  positioning  of 
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analysts,  programmers  and  operations  staff,  within  the  authoritative  hierarchy, 
will  have  a  bearing  on  the  long-term  development  of  systems.  Equally  there  must 
be  clearly  established  roads  into  the  department  from  non-related  areas  for  staff 
with  low  levels  of  expertise  if  future  staff  shortages  are  to  be  avoided.  The  failure 
to  provide  effective  and  well  regulated  training  development  programmes  is 
having  serious  consequences. 

The  problem  is  born,  perhaps  in  part,  of  the  colonial  tradition  of  reward  for 
long  and  patient  service.  Too  often,  training  is  awarded  as  a  perquisite  and  this  is 
especially  true  where  a  trip  overseas  is  involved,  as  it  often  is.  Much  needs  to  be 
done  to  restore  the  central  vital  role  of  training  in  corporate  development  plans. 


POSITION  IN  THE  DEVELOPING  COUNTRIES 


In  the  devei.oping  countries,  the  need  for  diverse  technical  skills  is  comparatively 
new  and  professional  training  in  computer  skills  has  not  generally  reached  a  high 
local  standard.  In  many  areas,  people  have  not  been  in  the  industry  long  enough 
to  recognise  the  type  of  training  required,  nor  even  for  the  industry  as  a  whole  to 
recognise  its  importance.  Decisions  about  training  have  often  been  left  with  the 
hardware  manufacturer,  with  the  consequent  emphasis  on  operational  skills. 
Management  skills,  particularly  in  systems  and  methods,  have  often  been 
neglected. 

’Unbundling'  has  gone  some  way  to  alleviating  this  problem.  Users  are 
beginning  to  recognise  that  training  is  not  free,  and  so  they  are  becoming  more 
concerned  with  the  quality  and  relevance  of  the  courses.  Having  visible  costs  has 
also  meant  that  budgetry  provision  has  had  to  be  made  and  controls  to  monitor 
performance  are  appearing.  The  signs  are  that  training  may  be  moving  away  from 
being  a  personal  responsibility — and  this  is  encouraging. 

There  is  a  need  for  one  person  in  every  computer  department  to  be 
responsible  for  personnel  development,  for  the  planning  and  co-ordination  of 
training  programmes.  If  the  installation  is  not  large  enough  to  justify  a  full-time 
appointment  then  the  function  should  be  given  to  a  suitable  manager.  The  job  of 
redefining  attitudes  to  professional  training  can  then  begin. 

The  goal  will  be  to  provide  skilled  local  manpower  for  the  rapidly  expanding 
number  of  computer  installations  in  the  developing  world.  For  all  practical 
purposes  the  training  for  f his  skill  must  be  provided  locally.  This  means  that  we 
must  get  away  from  the  old  ideas  which  treat  training  as  a  reward.  It  has  a  role  in 
improving  morale,  but  this  should  not  be  to  the  detriment  of  its  primary  purpose 
which  is  the  supply  of  technical  skills  where  and  when  they  are  needed.  The 
ending  of  the  era  of  apparently  free  training  courses  overseas  at  the  manufac¬ 
turers'  expense  will  go  some  way  towards  ensuring  that  technical  skills  are 
acquired  in  response  to  need  rather  than  seniority. 
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Costs  of  EDP  Training 

The  acquisition  of  training  budgets  will  pose  further  thorny  questions  for 
EDP  management.  Long-term  academic  courses  leading  to  certificates  will  be 
attractive  to  prospective  students,  but  cannot  fit  the  needs  of  the  installation  as 
well  as  would  shorter,  specialised  courses.  Taken  in  sequence  over  a  period,  a 
series  of  short  courses  will  provide  training  in  specific  skills  which  can  be 
reinforced  by  immediate  application  in  the  home  environment.  Undoubtedly,  the 
installation  will  see  quicker  results  following  this  policy  but  the  cost  of  air-fares  to 
Europe  or  to  America  will  weigh  disproportionately  heavy  for  a  short  course  and 
might  not  be  seen  to  be  cost-effective.  The  long-term,  cost-effective  solution  will 
be  to  provide  specialised  training  locally.  With  this  goal  in  mind  the  UK  National 
Computing  Centre  has  developed  a  training  strategy  for  developing  nations. 


THE  UK  NATIONAL  COMPUTING  CENTRE 


Tut  NCC  was  i:st  ahi  isiii-.d  in  1%6.  with  the  primary  objective  of  promoting  an 
increased  and  more  effective  use  of  computers  in  every  field  of  activity.  It  is  a 
membership  organisation,  governed  by  a  board  which  is  representative  of  over 
2.000  member  organisations.  It  serves  as  a  bridge  between  different  parts  of  the 
computing  community:  between  government  and  industry:  between  the  public 
and  private  sectors;  between  the  supplier  of  computing  facilities  and  the  user.  It  is 
a  non-profit  distributing  organisation  with  revenue  derived  from  members'  sub¬ 
scriptions  world-wide,  government  contracts  for  projects  and  sales  of  products  and 
services. 

In  the  seventies  NCC  extended  its  international  involvement.  Through  a 
network  of  25  international  agencies  its  products  and  services  are  in  widescale  use 
in  over  (SO  countries.  The  Centre  has  gained  international  influence  in  many 
spheres,  participating  in  co-operative  projects  and  discussions  worldwide. 

From  its  inception  the  NCC  recognised  the  central  role  of  education  and 
training.  Over  the  last  fifteen  years  it  has  developed  a  comprehensive  range  of 
material  for  educating  computer  users,  from  school  leavers  to  top  level  manage¬ 
ment.  and  for  training  the  wide  range  of  computer  professionals  in  a  broad 
spectrum  of  skills  and  disciplines.  The  Centre's  expertise  is  recognised  world¬ 
wide. 

A  good  example  of  the  way  NCC  tackled  a  large-scale  training  problem  may 
be  observed  in  the  NCC  "Threshold  Scheme".  In  the  mid  ll>7(ls  the  British 
Government  asked  the  Centre  to  develop  a  scheme  for  reducing  youth  un¬ 
employment  and  increasing  the  supply  of  trained  computer  staff.  The  “Threshold 
Scheme"  is  the  result. 
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The  Scheme  is  funded  hy  the  Government,  designed  and  administered  by 
NCC  and  is  implemented  by  Colleges  of  Further  Education  in  collaboration  with 
private  sector  employers. 

Training  lasts  42  weeks,  of  which  24  are  spent,  in  two  separate  periods,  in  the 
data  processing  departments  of  host  employers.  In  addition  to  providing  valuable 
practical  experience,  these  two  periods  give  the  young  person  and  the  employer 
an  opportunity  to  evaluate  each  other.  While  there  is  no  commitment  on  either 
side,  many  job  offers  do  result  from  this  exposure.  Some  60  per  cent  of  those  who 
enter  the  Scheme  find  employment  as  computer  programmers  or  computer 
operators,  with  a  further  15  per  cent  accepting  offers  of  clerical  positions,  some 
computer-related  and  some  not. 


Qualifications  Arising  from  the  Threshold  Scheme 

Two  qualifications  are  available  to  those  who  perform  to  an  acceptable 
standard  during  the  course  and  in  the  formal  examinations:  the  NCC  Threshold 
Certificate  and  the  National  Certificate  in  Computer  Studies  of  the  Business  and 
Technician  Education  Councils.  While  all  trainees  arc  encouraged  to  try  for  these 
qualifications,  there  is  nothing  to  stop  someone  leaving  the  course  at  any  time, 
whether  for  employment  or  through  a  decision  against  working  in  data  processing. 
'The  overall  wastage  rate  from  dissatisfaction  on  the  part  of  either  the  trainee  or 
the  college  is  fairly  constant  at  10  per  cent. 

The  unique  feature  of  the  Scheme,  apart  from  its  "double  sandwich"  format, 
is  that  entry  does  not  depend  on  performance  in  school  examinations.  The 
selection  procedure  consists  of  a  half-day  of  pencil  and  paper  tests  and  an 
interview.  The  tests,  monitored  by  continuing  research,  are  all  administered  and 
assessed  by  NCC:  interviewing  is  shared  between  NCC  and  the  stall  of  the 
college.  Final  selection  based  on  a  combination  of  test  and  structured  interview 
results,  is  done  by  NCC. 

From  1X0  places  in  seven  colleges  in  1076/7,  the  Scheme  has  grown  to  1400 
places  in  60  colleges  spread  throughout  the  UK  in  10X0/81. 

Beneficial  results,  apart  from  the  direct  and  intended  ones — in  particular  the 
rescue  of  some  hundreds  of  young  people  who.  for  one  reason  or  another.  ha\e 
grossly  under-achieved  at  school — include  enabling  many  colleges  to  develop  their 
computing  facilities  and  establish  themselves  with  local  employers  as  a  training 
resource  and  a  source  of  competent  and  reliable  employees. 


Recent  Developments 

Another  recent  development  is  the  inception,  in  some  colleges,  of  additional 
full-time  courses  to  take  the  overflow  of  Threshold  applicants  (over  and  above  the 
available  Threshold  places)  whose  test  results  qualify  them  to  enter  a  National 
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Certificate  course  though  their  school  results  do  not  so  qualify  them — a  quite 
unplanned  multiplier  effect. 

The  current  cost  of  the  Scheme  is  approximately  £2,200  (Sterling)  per  entrant, 
and  this  includes  all  tuition  administration  costs  and  subsistence  payments  made 
to  the  students  by  the  Government. 

This  enormously  successful  scheme  is  continuing  to  grow  in  the  UK  and  is 
having  a  significant  impact  on  staff  shortages.  The  bonus  for  the  developing  world 
is  that  while  the  problems  it  faces  are  not  identical  to  Britain's  there  are  common 
needs  and  solutions  can  be  shared.  The  lessons  learned  and  the  material 
developed  in  the  Threshold  Scheme  are  on  offer  for  quick  adaption  by  any  nation 
represented  here  today. 


INTERNATIONAL  ASPECTS  OF  NCC  TRAINING  ACTIVITIES 


Looking  to  the  1980s  and  particularly  to  the  needs  of  developing  nations,  the 
International  Division  of  NCC  has  geared  itself  up  to  provide  long-term  cost- 
effective  training  on  a  large  scale.  Many  of  the  courses  which  the  Centre  has  been 
running  in  the  UK  have  been  'packaged'  and  are  available  for  purchase  complete. 
There  are  essentially  three  main  categories  of  training  materials. 


Training  Materials  Available 

The  first  is  lecture  support  material.  The  conventional  lecture  situation  is 
preserved  but  the  lecturer  is  not  entirely  dependent  upon  his  own  experience — 
lecture  guides  and  notes,  visual  aids,  case  study  materials  and  student  exercises 
and  notes  have  been  researched  and  developed  by  experts  in  various  fields  over  a 
lengthy  period.  The  result  should  be  a  top  quality  performance  by  a  lecturer  very 
heavily  supported  by  his  packaged  material. 

The  second  category  involves  still  more  support  with  structured  lecture 
material  being  reinforced  or  replaced  by  video-taped  programmes.  These  pro¬ 
grammes  have  won  international  television  awards  and  the  packages  will  take  care 
of  those  parts  of  the  course  which  are  the  most  difficult  to  teach.  This  means  that 
the  course  leader  need  not  be  skilled  in  teaching  procedures.  Anv  experienced 
data  processing  professional  should  be  able  to  run  a  small  course  successfully. 

f-inally,  the  third  category  involves  a  higher  degree  of  support  again.  This 
time  the  lecturer  is  replaced  altogether  as  the  student  picks  his  way  through  the 
self-instruction  package.  This  is  a  development  of  he  idea  of  the  programmed 
text  but  incorporating  a  variety  of  media.  The  \  ,.cnt  will  be  provided  with 
workbooks,  audio  or  video  instruction  tapes,  exercises  and  self-assessment  tests. 
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So  long  as  he  has  access  to  an  experienced  colleague,  his  instruction  can  proceed 
privately,  and  at  a  pace  which  suits  his  circumstances. 


Suitability  of  Various  Training  Materials 

One  can  draw  no  hard  and  fast  rules  about  which  format  is  best  suited  to 
which  application.  Much  is  dependent  upon  the  skills  of  the  tutor  and  the  level  of 
knowledge  and  personal  motivation  of  the  students.  For  these  reasons  the 
packaged  material  needs  to  be  flexible  to  allow  a  variety  of  approaches.  Systems 
analysis  training,  for  example,  is  a  large  and  complex  training  task.  In  this  case  the 
National  Computing  Centre  has  produced  50  volumes  of  lecture  support  material 
(the  basis  of  180  hours  of  lectures)  with  visual  aids  and  extensive  practical  case 
study  work,  and  an  optional  20  hours  of  video  support  material  in  the  more 
technically  difficult  areas.  This  degree  of  support  has  been  found  by  long 
experience  to  provide  highly  effective  systems  training  courses  for  users  ranging 
widely  in  their  levels  of  teaching  resources. 


ACHIEVING  NATIONAL  EDP  TRAINING  SELF-SUFFICIENCY 


It  may  not  be  appropriate  for  a  user  or  educational  establishment  simply  to  buy 
the  material  and  begin  running  training  courses.  If  this  is  thought  to  be  the  case 
then  NCC  has  a  structured  pathway  to  the  goal  of  self-sufficiency. 

First,  one  or  two  key  members  of  staff  come  to  the  UK  to  participate  in  a 
public  course  or  series  of  courses  in  the  conventional  way.  These  people  should 
then  be  well  placed  to  assess  the  local  training  needs  and  any  particular  problems 
which  might  be  encountered.  Second,  having  decided  upon  the  most  appropriate 
programme  they  will  set  up  an  initial  training  course  on  their  own  territory  for 
which  NCC  will  provide  the  consultant  tutors.  The  students  on  this  .  lase  will 
eventually  be  responsible  for  the  running  of  the  local  courses.  At  this  stage  the 
course  can  be  tailored  to  fit  closely  the  needs  of  the  particular  installation. 

The  third  and  continuing  phase  of  the  training  project  is  the  acquisition  of 
materials  to  form  the  basis  of  the  local  courses.  Here  again.  NCC  will  act  as 
consultants  in  the  choice  of  the  most  appropriate  material  to  suit  the  particular 
case.  This  three-phase  strategy  has  been  employed  with  success  in  a  number  of 
territories  in  the  developing  world.  Clearly,  it  is  ideally  suited  to  any  continuing 
training  requirement,  as  has  been  proven  in  Cuba,  Kuwait.  Iraq  and  Iran. 
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CONCLUSION 

(^NCCus  not  unique  in  offering  training  materials  to  developing  nations,  hut  n  is 
one  of  the  few  large,  hardware-independent,  training  authorities  and  it  is  well 
placed  to  develop  and  conduct  long-term,  co-ordinated  training  strategies. 

Commentators  agree  that  local  skills  training  is  the  key  to  success.  Unless  it  is 
provided  there  will  be  a  severe,  perhaps  tragic,  waste  of  resources  which  must 
inevitably  lead  to  a  slowing  of  development.  However,  in  the  end  it  is  up  to  the 
nation  concerned,  to  face  the  challenge  of  providing  sufficient  well-trained  per¬ 
sonnel  for  its  computer  industry,  and  to  take  advantage  of  the  help  which  is 
available.  Here  is  a  field  where  the  record  of  the  ‘developed'  economies  is  not  too 
impressive.  Developing  nations  should  act  now  to  avoid  repealing  mistakes^ 
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^  Case  Studies:  The  Role  of  the  Consultant 


H.J.  Helms 

Commission  of  the  European  Communities  Joint  Research  Centre.  Ispra 


In  many  situations  where  informatics  is  to  he  introduced  to  a  new  environment  or 
major  changes  are  to  take  place,  the  decision-maker  calls  on  the  services  of  a 
consultant.  This  occurs  in  administrative,  commercial,  industrial  or  scientific 
environments  and  consultants  are  used  both  in  cases  where  informatics  is  well 
established  as  well  as  in  cases  where  it  is  new.  In  principle,  the  role  of  the 
consultant  for  a  developing  country  is  not  different  from  the  role  of  the  consultant 
elsewhere  in  the  world.  In  a  developing  country  the  role  of  the  consultant  may. 
however,  be  particularly  critical  and  the  advice  and  pi oposals  suggested  may  have 
a  stronger  impact  than  elsewhere.  The  margin  between  failure  and  success  may  be 
narrower  than  in  other  situations,  and  advice  based  on  use  of  technologies  and 
vested  experiences  from  elsewhere  may  turn  out  to  be  irrelevant  and  lead  to 
consequences  far  from  those  originally  envisaged.  These  perspectives  call  for  a 
more  detailed  analysis  of  the  role  of  the  consultant  prior  to  any  plans  for 
introduction  of  informatics. 


THE  CONSULTANT 

'In  principi  i  the  consultant  is  supposed,  as  a  first  step,  to  appreciate  and  analyse  a 
particular  problem  to  be  solved,  assess  the  boundary  conditions,  and  synthesise  the 
findings.  The  next  step  is  to  draw  on  knowledge  of  technologies  (in  a  wide  sense) 
available,  compare  with  known  experiences  from  similar  problem  situations 
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and  project  this  into  the  problem  under  discussion.  Based  on  this,  the  consultant  will 
suggest  a  solution,  or  a  limited  number  of  alternative  solutions,  present  the 
advantages  and  disadvantages  of  the  proposals,  including  likely  benefits,  resource 
demands,  impact  on  the  organisation  and  short  term  and  long  term  operational 
constraints  of  the  solutions.. 

The  consultant  is  not  the  decision-maker  and  should  not  interchange  roles  with 
those  who  ultimately  will  have  to  take  responsibility  for  the  solution  adopted  He 
should  however  provide  for  the  decision-makers  a  clear  strategy  which  may  be 
applied  towards  arriving  at  a  final  decision  and  indicate  pertinent  criteria  for  a 
selection  from  among  the  options  available. 

■-  »The  success  of  the  consultant  is  measured  against  the  success  of  the  ultimate 
solution  decided  upon.  This  in  turn,  as  far  as  the  consultant  is  concerned,  will  call 
for  the  following  qualities:  a  neutral  attitude  towards  technologies,  a  deep 
knowledge  of  technologies  available,  an  ability  to  draw  upon  experiences  from 
elsewhere  without  being  bound  by  preconceived  solutions,  and  a  talent  for  human 
communication 

Whereas  fh\S  first  qualities  outlined  may  be  obvious  requisites,  it  is  often  seen 
how  much  success  depends  in  fact  on  the  latter  qualities.  No  solution  proposing 
introduction  of  a  new  technology  including  informatics  technology  can  be  viable 
unless  all  boundary  conditions  are  well  appreciated.  These  may  relate  to  physical 
conditions,  organisational  conditions,  availability  of  trained  personnel,  possi¬ 
bilities  for  further  training  or  retraining,  and.  particularly  in  developing  countries, 
it  may  also  include  cultural  factors. 

The  consultant  is  often  thought  to  be  the  wise  man  whose  wisdom  may  have  a 
radical  impact  on  the  problems  to  be  solved.  Even  the  deepest  wisdom  is 
however,  valid  only  if  it  can  be  transmitted  to  its  receivers  in  a  form  they  can 
appreciate.  The  success  of  the  consultant  is  therefore  much  dependent  on  his 
ability  to  transfer  information  to  environments  and  persons  whose  background 
will  be  different  from  his  own.  Nobody  should  expect  his  wisdom  and  advice  to  be 
accepted  unless  the  content  is  clearly  understood,  and  nobody  should  accept 
advice  unless  they  clearly  understand  its  assumptions  and  implications.  This  may 
he  trivial,  but  the  world  is  full  of  examples  of  failures  in  informatics  and  other 
technologies  which  have  their  roots  in  a  communication  barrier  between  a 
consultant  and  a  decision-maker.  The  prime  role  of  the  consultant  may  be  to 
overcome  this  communication  barrier. 


DEVELOPING  COUNTRIES 


There  exists  a  suhooi  of  thought  which  argues  that  developing  countries  as  a  rule 
should  oppose  computers  because  of  their  implications  for  unemployment. 
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Several  years  ago  the  United  Nations,  however,  recommended  "Each  developing 
country  should  formulate  a  broad  national  policy,  consistent  with  its  national 
goals,  on  the  application  of  computer  technology". 

Several  authors  link  the  development  of  computerisation  of  a  country  with 
economic  potential  and  progress,  and  there  are  convincing  macro  comparisons.  In 
this  way  the  United  Nations  recommendation  can  be  seen  in  a  larger  perspective, 
and  no  doubt  is  interpreted  as  such  by  many  countries  and  in  several  quarters. 

The  recommendation  calls  for  a  national  policy,  and  indeed  computerised 
solutions  in  several  countries  tire  imbedded  clearly  into  a  formalized  overall 
policy.  Formulation  of  policies  may  have  benefitted  also  from  advice  given  bv 
consultants,  and  national  policies  often  bear  direct  reference  to  the  use  of 
consultants.  This  can  take  several  forms:  the  establishment  of  a  national  body  serv  ing 
as  the  central  point  for  coordination  of  computing  activities  and  hav  ing  its  own 
consultancy  function,  the  provision  of  consultancy  capacity  on  a  long  term  or  short 
term  bast-,  through  international  organisations,  the  prov  ision  of  consultancies  from 
consultancy  firms  and  organisations,  and  the  provision  of  consultancy  from 
individual  experts,  quite  often  university  professors  or  experts  drawn  on  an  id  hoc 
bu;is  from  an  appropriate  professional  environment. 

All  of  these  sources  have  their  particulat  merit  and  in  practical  terms  many 
countries  draw  upon  a  mixture  of  the  av  ailable  channels  for  prov  ision  of  advice.  It 
will  no  doubt  remain  so  in  the  future  in  developing  countries,  and  other  countries 
as  well.  In  line  with  the  United  Nations  recommendation  a  central  national  body 
may  be  of  key  importance  for  developing  and  implementing  a  national  policy  on 
informatics.  It  will  serve  a  useful  role  at  the  overall  executive  and  administrative 
level.  Its  role  may  develop  substantially  provided  it  is  given  also  sullicient 
expertise  to  serve  in  a  neutral  way  as  the  prime  consultancy  body.  This  may  be 
one  of  the  most  effective  ways  to  overcome  the  communication  harrier  discussed 
previously. 

It  may  also  be  a  diligent  way  of  overcoming  one  of  the  mistakes  often  made 
which  is  the  introduction  of  solutions  which  may  work  perfectly  elsewhere  into  a 
new  environment. 


SOME  SOLUTIONS  TO  PROBLEMS  ENCOUNTERED  BY 
DEVELOPING  COUNTRIES 


Im  iKAoruovM  <  i  nikm  service  bureau  type  of  operation  works  satisfactorily  in 
many  environments  and.  due  to  the  lack  of  experienced  computer  professionals,  it 
may  be  the  only  alternative  to  the  purchase  of  expensive  equipment  with  scattered 
applications  for  which  it  is  ditlicult  to  maintain  a  professional  organisation  and 
stall. 

Distributed  processing  is  often  suggested  as  an  alternative,  ami  indeed 
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provides  a  satisfactory  and  effective  solution,  at  least  to  more  developed 
environments.  Distributed  computing  requires  only  a  limited  initial  investment, 
the  risk  is  low  and  the  running  expenditure  can  he  predicted  rather  precisely.  It 
permits  a  gradual  introduction  to  computer  use  growing  as  experience,  confidence 
and  training  are  built  up. 

It  is  however  a  technical  solution  which  should  not  be  confused  with  the  mere 
distribution  of  computing  centres  as  simply  replicas  of  the  central  service  bureau 
operations.  Distributed  computing  as  a  technical  solution  depends  on  the 
availability  of  reliable,  fast  and  cost  effective  telecommunications  facilities.  It  has. 
therefore,  been  suggested  that  developing  countries  should  first  attend  to  the 
technology  of  telecommunications  and  only  then  to  computer  technology. 

This  is  one  example  of  the  opportunities  for  developing  countries  to  make  a 
generation  leap.  Another  opportunity  may  be  found  in  promoting  micro¬ 
processors  at  an  early  stage,  instead  of  the  traditional  development  pattern  via 
large  computers  and  microcomputers. 

The  imaginative  consultant  who  clearly  understands  the  environment  which 
he  serves  may  have  a  major  impact  in  placing  a  developing  country  in  the 
forefront  of  computing  in  a  realistic  way  rather  than  suggest  solutions  which 
others  are  now  about  to  leave. 

The  inspiration  for  these  developments  should,  in  an  ideal  situation,  be 
indigenous  and  not  only  be  imported  by  external  advisors  and  experts.  Hence  the 
concluding  lesson  is  to  build  up  an  internal  consultancy  capacity  alongside  other 
sources  of  knowledge  and  expertise. 


References 


Chevion,  D.  (1978)  The  role  of  a  government  computing  centre  in  public  administration,  in 
Computer  Applications  in  Management:  The  Asian  Scene.  Asian  Productivity 
Organization.  Tokyo. 

Kalman.  R.E.  (1979)  Appropriate  Informatics  Technology.  Criteria  for  Selecting  Appropriate 
Technologies  under  Different  Cultural.  Technical  and  Social  Conditions.  IFAC  Sym¬ 
posium,  Bari.  Italy,  FAST  Milan. 

Price.  H.C.  (1979)  Microcomputers:  the  key  to  an  easy  and  peaceful  transition  to  20th  century 
expertise  by  the  Third  World,  IFAC  Symposium.  Bari,  Italy.  FAST  Milan. 

Smyth.  W.F.  and  Jayasiri,  N.W.N.  (1980)  Effective  computer  use  in  developing  countries  in 
Information  Processing  'SO,  North  Holland  Publishing  Company. 

United  Nations  (1973)  The  Application  of  Computer  Technology  for  Development.  Second 
Report  of  the  Secretary  General.  United  Nations  Publications.  E. 73. II. A.  12. 


bsffrlOOd  <W 


Transferring  Informatics  Technology  to 
Developing  Countries:  Report  of 
Some  Findings 

R.C.  Bar  quin 

IBM  World  Trade  Asia  Corporation. 

Hong  Kong 


! 

INTRODUCTION 


This  paper  presents  the  results  of  research  done  on  the  transfer  of  computer 
technology  to  developing  countries.  The  field  work  was  done  in  Latin  America  in 
the  early  tc  .niddle  part  of  the  1970s,  While  there  is  an  obvious  time  lag  in 
presenting  these  findings,  important  irtsfghts  can  still  be  obtained  applicable  to  the 
generic  process  of  transferring  systems  technologies.  Some  definitions  are: 

By  technology  we  mean  the  set  of  disciplines,  methods,  techniques  and 
supporting  instruments  which  make  up  the  process  by  which  a  tangible  or 
intangible  product  is  elaborated. 

A  systems  technology  is  one  having  a  large  number  of  components  which 
must  interact  in  a  systematic  fashion  to  produce  its  characteristic  output  or 
service. 

Technology  Transfer  is  the  process  by  which  a  technology  is  transplanted  or 
diffused  from  one  location  to  another. 


-"By  studying  in  detail  the  computer  industry  in  Latin  America  and  the  process  by 
which  the  technology  is  transferred,  we  can  draw  several  conclusions  about  the 
process  of  technology  transfer  in  general  and  about  the  transfer  of  systems 
technologies  in  particular. 
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REVIEW  OF  THE  LITERATURE 


Technology  transfer  has  been  dealt  with  at  considerable  length  in  the  technical 
literature.  Several  aspects  of  the  transfer  of  technology  process  have  been  the 
subject  of  scholarly  research.  From  the  management  point  of  view,  the  problem  of 
how  to  transfer  technology  is  of  special  interest,  since  it  requires  knowledge  upon 
which  to  base  decisions.  Management  research  on  the  topic  has  been  directed 
primarily  at  determining  which  are  the  factors  involved  in  the  transfer,  and  to 
quantify  the  interactions  in  the  process.  Thus,  Myers  and  Marquis  (1969)  and 
Gruber  and  Marquis  (1969)  are  probably  the  best  initial  sources  for  such  research 
from  the  vantage  point  of  management.  But  the  problem  of  diffusion  of  in¬ 
novations,  which  is  at  the  heart  of  technology  transfer,  has  been  the  subject  of 
extensive  study  in  the  social  science  literature  even  prior  to  its  formal  treatment 
by  management  researchers.  Many  cases  studies  have  described  innumerable 
occurrences  of  the  adoption  of  new  tools,  practices,  or  techniques.  Rogers  (1962) 
lists  a  large  number  of  these  studies  and  categorises  them  according  to  the 
research  tradition  into  six  distinct  groups:  anthropology,  early  sociology,  rural 
sociology,  education,  industrial,  and  medical  sociology. 


DIFFUSION  OF  INNOVATIONS  AND 
SYSTEMS  TECHNOLOGIES 


Tm  aggri  gaif  investigation  of  these  case  studies  offers  good  insight  into  the 
process  of  diffusion  of  innovations.  But  all  of  these  cases  deal  with  discrete 
situations.  That  is,  they  study  the  adoption  of  a  single  new  hardware  component, 
processing  technique,  or  agricultural  strain.  Sutherland  describes  the  introduction 
of  high-draft  spinning  in  the  cotton  processing  industry:  Coleman  el  al.  (1966) 
deal  with  the  adoption  of  gammanym  (a  medication)  by  physicians;  Ryan  and 
Gross  (1943)  research  the  acceptance  of  hybrid  corn  by  Iowa  farmers;  Sharp 
(1952)  studies  the  adoption  of  steel  axes  by  the  Yir  Yorunt  in  Australia. 

When  we  deal  with  a  systems  technology,  however,  we  must  consider 
simultaneously  a  large  number  of  factors  which  are  all  innovations  to  the  new 
user.  In  fact,  we  must  be  able  to  adopt  each  integral  part  of  the  system  or  forfeit 
productive  use  of  the  technology  as  a  whole. 

In  addition,  systems  technologies  create  information  networks  which  tran¬ 
scend  organisational  boundaries.  These  networks  have  certain  inherent  attributes 
which  inject  further  elements  of  complexity  into  the  process  of  the  technology's 
diffusion.  The  aggregate  of  all  these  factors  provides  a  strong  argument  for  a 
separate  treatment  of  the  transfer  of  systems  technologies  in  the  literature. 
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Dealing  with  specific  innovations.  Rogers  (op.  cit.  p.  IK)  establishes  a  frame¬ 
work  for  imbedding  the  process  into  a  time  structure.  For  this,  he  selects 
awareness  (first  hearing  of  the  idea),  trial  (first  use),  and  adoption  (100  per  cent 
use),  as  the  three  possible  stages  in  the  process  of  diffusion  of  an  innovation. 

Since  systems  technologies  have  to  be  adopted  en  masse — with  all  the 
necessary  hardware,  software  and  operational  techniques,  and  in  such  a  manner 
that  actual  production  is  possible — they  do  not  lend  themselves  to  such  a 
structure.  It  might  be  purposeful  to  speak  of  awareness,  trial,  and  adoption  of 
a  new  programming  language,  or  magnetic  tape  drive,  but  it  is  not  very  meaningful 
to  apply  this  scheme  to  computer  technology  as  a  whole. 

The  principal  cause  for  non-applicability  lies  in  the  need  for  analysing,  not 
only  the  status  of  each  factor  within  the  systems  technology,  but  also  the 
interaction  among  them.  Thus,  it  appeared  more  adequate  to  determine  the 
penetration  of  the  technology  at  any  specific  point  in  time,  bv  identifying  the 
number  of  existing  installations,  and  determining  the  characteristics  of  said 
installations  individually,  and  for  the  host  country  as  whole.  In  this  context 
penetration  was  seen  as  having  two  components,  depth  and  breadth.  By  depth  was 
understood  the  degree  of  acceptability  achieved  in  the  host  environment  as 
measured  by  the  number  of  installations  established  over  time  relative  to  the  si/e 
of  the  economy.  By  breadth  of  the  penetration  was  meant  the  variety  in 
operational  formats  which  the  technology  adopts  in  the  host  environment. 


DESCRIPTION  OF  FINDINGS 


Bec  ause  systems  technologies  are  in  themselves  complex,  it  was  found  that 
multiple  decisions  had  to  be  made  in  the  process  of  their  introduction  to  a 
developing  country.  These  decisions  were  made  at  distinct  levels  depending  on  the 
aspects  of  the  technology  which  were  under  consideration.  It  was  found  that  the 
decision  maker  needs  to  be  well  aware  of  all  the  possible  alternatives  open  to  him 
at  each  specific  point  of  the  process,  or  run  a  high  risk  or  not  making  the  best 
selection.  In  the  transfer  of  systems  technologies  to  developing  countries,  there 
appear  to  be  at  least  two  distinct  levels  of  decision  making,  national  and 
institutional. 

At  the  national  level  we  are  dealing  primarily  with  the  problems  of  how  the 
technology  affects  the  recipient  society,  polity  and  economy.  The  decisions  to  he 
made  here  seem  to  be  such  as  regulation  or  non-regulation  of  the  industry, 
manufacture  or  importation  of  the  hardware,  official  participation  or  private 
enterprise  involvement,  means  of  transfer,  national  costs,  etc.  At  the  institutional 
level  we  are  dealing  mainly  with  those  aspects  of  the  technology  affecting  the 
adopting  institution.  Decisions  made  at  this  level  seem  to  be  typified  by  such  as: 
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choice  of  hardware  and  software  for  an  installation,  identification  of  application 
areas,  selection  and  training  of  personnel,  institutional  costs,  etc. 

There  are  other  levels  of  decision-making  also  involved,  such  as  the  multi¬ 
national  or  non-institutional.  Nonetheless,  the  national  and  the  institutional  are 
the  two  most  relevant  levels. 


TECHNOLOGICAL  GATEKEEPER 


A  decisive  Ei  i  me vi  for  the  effective  transfer  of  a  technology  appears  to  he  the 
identification  of  technological  gatekeepers.  These  are  people  who  because  of  their 
intellectual  capabilities,  investigative  zeal,  and  contacts  with  the  centers  of  rele¬ 
vant  technological  development,  become  vital  sources  of  technical  information  for 
the  rest  of  the  organisation. 

The  existence  of  brokers  in  the  process  of  diffusion  of  innovations  had  long 
been  established  in  the  literature.*  Gruber  and  Marquis  (19b9)  later  showed  that 
organisations  in  developed  countries  counted  on  similar  persons  who  functioned 
as  internal  consultants  for  technological  information.  Extending  the  concept  to 
organisations  in  developing  nations,  the  term  "international  technological  gate¬ 
keepers"  was  introduced  by  Allen  et  al.  (1979).  We  have  found  that  in  developing 
countries  the  information  networks  created  by  systems  technologies  become 
national  in  scope.  These  networks  also  feature  technogical  gatekeepers;  and  they 
fulfil  the  same  consultant  function,  previously  noted  inside  organizations,  outside 
narrow  institutional  contexts.  It  was  found  that  the  identification  of  these  people 
was  an  important  prerequisite  for  the  effective  introduction  of  a  new  technology, 
or  innovations  within  existing  technologies. 

In  his  research  Allen  devised  a  method  of  identifying  the  gatekeepers  by 
examining  the  information  networks  about  a  technology  which  occur  within  an 
organisation.  We  utilised  a  different  method,  based  on  groups  of  interviews  of 
technologists.  The  interviews  were  conducted  in  snowball-like  fashion,  with  each 
interviewee  suggesting  a  set  of  names  which  were  the  subjects  for  the  next  round 
of  interviews.  However,  the  names  of  potential  interviewees  repeated  themselves. 
Independent  chains  of  interviews  were  initiated  by  resorting  to  distinct  initial 
sources.  In  most  countries  these  were  the  manufacturers,  the  universities,  the 
professional  organisations,  and  the  government  entities  which  dealt  with  the 
problems  of  the  technology.  This  process  allowed  us  to  identify  the  existence  of  a 
technological  network  for  the  diffusion  of  computer  information  in  every  one  of 


*  Such  brokers  were,  for  example,  the  early  adopters  of  hybrid  corn  in  Ryan  and  ( iross  or  some  of  the 
pioneering  diKtors  who  commenced  to  experiment  with  gamrnanvn  and  were  sufficiently  respected  by 
their  fellow  physicians  as  to  be  followed,  tn  (’oleman  el  al. 
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the  Latin  American  countries,  and  also  yielded  sets  of  gatekeepers  for  each  one  of 
these  nations. 

It  was  also  found  that  the  identification  and  characterisation  of  the  gate¬ 
keepers  by  the  decision  makers  in  charge  of  managing  the  technology  transfer 
process  at  a  national  level,  or  by  those  entrusted  with  establishing  an  installation 
at  the  institutional  level,  was  very  important.  If  the  gatekeepers  can  be  identified, 
then  measures  can  be  taken  to  let  them  function  more  effectively.  Facilities  to 
attend  international  conferences,  keep  up  with  the  literature,  maintain  foreign 
technological  contacts,  and  go  on  occasional  work  assignments,  can  then  he 
encouraged  for  this  key  group  of  people. 


THE  ROLE  OF  MANUFACTURERS 


In  the  initial  stages  of  the  introduction  of  a  systems  technology  to  a  developing 
country,  basic  components  are  likely  to  be  tightly  controlled  by  the  hardware 
manufacturers.  In  our  case  study  we  found  that  the  role  of  the  computer 
manufacturers  was  crucial  at  that  stage  in  Latin  America.  As  we  mentioned 
above,  2b  per  cent  of  all  gatekeepers  are  manufacturer-affiliated.  That  does  not 
represent  the  full  impact  of  the  manufacturer's  role  in  the  process  for  a  number  of 
reasons.  The  figures  for  sources  of  education  showed  that  78  per  cent  of  all 
programmers  and  systems  analysts  in  the  region  had  studied  with  a  manufacturer. 
Of  that  figure,  approximately  two  thirds  mentioned  IBM  as  the  source.  In 
addition,  although  no  specific  numbers  were  determined,  a  large  percentage  of  the 
respondents  to  the  programmers  and  analysts  survey  studied  with  IBM  manuals  as 
texts.  Moreover,  there  is  also  a  relatively  large  set  of  DP  managers  and  other  high 
DP-related  executives,  or  senior  programmers  and  systems  analysts  throughout 
Latin  America,  who  are  former  employees  of  a  manufacturer.  Hence,  the  figure 
for  gatekeepers  would  show  an  even  larger  proportion  with  manufacturer's 
affiliation  if  it  reflected  prior  employment  with  Burroughs.  IBM.  NCR.  or  any 
other  of  the  principal  manufacturers. 

The  possibility  of  manufacturers  exercising  a  negative  or  restrictive  influence 
on  the  transfer  was  considered  a  potential  problem,  but  no  such  activ  ity  could  be 
presently  identified  on  the  part  of  tiny  major  manufacturer.  The  host  countries 
have  available  a  number  of  measures  to  minimize  that  eventuality.  For  example, 
economic  incentives  could  be  created  to  ensure  that  a  manufacturer  releases  and 
distributes  information.  Alternate  sources  of  information  can  be  obtained  via  the 
literature,  or  attendance  at  foreign  trade  shows  and  conferences;  or  by  the 
encouragement  of  commercial  competition  among  the  manufacturers. 
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THE  ROLE  OF  UNIVERSITIES 


Most  important  of  all,  however,  is  the  role  of  the  national  universities.  As 
centres  of  research  and  depositories  of  knowledge  that  are  relatively  free  from 
business  or  other  commercial  influence  they  can  act  as  a  counterweight  to  bias  in 
the  transfer  process  on  the  part  of  any  manufacturer. 

Through  active  investigation,  as  well  as  via  the  channels  of  communication 
open  for  international  interchange  in  the  academic  world,  national  universities  can 
inject  a  measure  of  vigilance  over  the  process.  In  addition,  they  can  provide  a 
much  needed  source  of  technical  information  on  the  systems  technologies  of 
relevance  to  the  country;  and  become  an  ideal  setting  for  pioneering  new 
application  areas  and  developing  new  concepts  on  how  system  technologies  can 
benefit  their  nation. 


CHANNELS  AND  MECHANISMS 


In  addition  to  the  international  technological  gatekeepers,  which  were  prime 
individual  actors,  some  channels  and  mechanisms  of  the  transfer  process  were 
identified.  Three  types  of  organisational  actors,  or  channels,  were  found:  vendors, 
users,  and  others.  The  vendors  were  basically  the  multinational  corporations 
which  manufacture  the  computer  hardware.  The  importance  of  their  role  was 
found  to  be  crucial,  as  was  discussed  above.  The  users  were  found  to  be  a  diverse 
group,  with  the  national  governments  and  the  large  multinational  corporations 
(non-computer  manufacturers)  being  most  in  evidence. 

It  was  found  that  governments  played  an  important  role  in  the  transfer 
process  as  users  of  computer  technology  because  in  many  cases  they  were  the  only 
organisations  with  sufficient  financial  resources  to  acquire  the  hardware.  In  other 
situations,  only  national  governments  had  both  the  massive  data  processing  needs 
and  sufficient  resources  to  take  advantage  of  economies  of  scale  in  computation. 
Because  of  this,  government  installations  often  become  leading  centers  for  the 
diffusion  of  computer  technology  to  the  rest  of  a  developing  country. 

The  multinational  corporations  were  also  found  to  have  a  very  important  role 
in  the  transfer  process  as  users  of  computer  technology.  These  corporations  are 
vital  channels  because  they  can  bring  to  a  developing  country  the  resources  and 
experience  of  the  developed  lands  through  their  internal  routes  usually  benefitting 
the  host  nation  in  many  ways. 

Among  the  organisational  actors,  or  channels,  designated  as  “others"  it  was 
found  that  professional  organisations  and  user  groups  had  a  significant  role  to  play 
in  the  process  of  transferring  computer  technology.  These  organisations  were 
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found  to  have,  in  general,  a  low  membership.  At  the  time,  only  about  lb  per  cent 
of  all  the  programmers  and  systems  analysts  in  the  region  belonged  to  a  profes¬ 
sional  organisation.  In  addition,  although  the  countries  that  had  them  were  among 
the  most  active,  many  nations  still  did  not  have  any  professional  computer 
organisations  or  user  groups. 

It  was  found  that  these  organisations  were  important  because  they  provided 
centralised  sources  of  information  and  manpower  for  the  technology,  as  well  as 
being  bridges  for  the  transfer  from  the  foreign  sources  to  the  national.  They  also 
play  an  important  part  in  the  establishment  of  standards  and  the  quest  for 
excellence  in  the  professions  associated  with  the  technology.  Moreover,  it  was 
found  that  a  large  number  of  the  technological  gatekeepers  were  affiliated  with  a 
professional  organisation  or  user  group:  illustrating  the  vitality  of  such  asso¬ 
ciations.  and  their  importance  as  a  source  of  technological  gatekeepers.* 

Five  mechanisms  for  the  transfer  of  systems  technology  were  examined. 
These  were:  (i)  education,  (ii)  technical  literature,  (iii)  conferences,  conventions, 
and  trade  shows,  (iv )  cooperative  working  programs,  and  (v)  personnel  migration. 
Of  these,  education  was  found  to  be  the  most  important,  since  it  was  the  onlv 
permanent  and  continuous  mechanism  existing  in  the  region  for  the  transfer  of 
computer  technology.  The  principal  sources  of  education  for  programmers  and 
systems  analysts,  in  order  of  importance,  were  the  manufacturers  (48.2  per  cent), 
followed  by  the  universities  (37.4  per  cent),  and  in-house  education  (14.4  per  cent ). 
Private  DP  schools  were  found  to  be  important  only  in  the  instruction  of  the  very 
elementary  functions,  such  as  data  entry,  and  basic  machine  operation. 

Technical  literature  was  not  found  to  be  effective  for  two  reasons.  First,  there 
was  a  widespread  unawarencss  of  its  existence.  Second,  almost  ail  relevant 
technical  journals  were  in  English,  whereas  it  was  found  that  only  22  per  cent  of  all 
DP  professionals  feel  they  had  a  good  grasp  of  this  language. 

Conference  and  trade  shows  were  found  to  be  effective,  but  they  were  relatively 
infrequent  in  Latin  America.  In  addition,  attendance  at  the  regional  or  international 
events  was  relatively  poor. 

Personnel  migration  was  found  to  have  important  effects  on  the  transfer  of 
computer  technology,  but  the  occurrence  of  such  migrations  were  not  readilv 
controlled  or  channeled.  Some  of  the  effects  of  Cuban  and  Chilean  technicians 
being  utilised  in  other  subsidiaries  within  a  vendor's  network  illustrate  this. 


*  Although  the  figure  obtained  for  technological  gatekeepers  affiliated  with  professional  organisations 
was  1 1  per  cent,  the  number  should  be  much  higher.  That  datum  simply  indicates  the  percentage  of 
respondents  which  gave  their  full-time  employment  as  being  with  a  professional  organisation  or  user 
group. 
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SOCIAL,  POLITICAL  AND  ECONOMIC  EFFECTS 


Every  new  technology  when  introduced  in  any  society  has  a  number  of  social, 
political  and  economic  effects.  Systems  technologies  are  especially  important  in 
this  context,  because  they  deal  principally  with  information.  Examined  in  the  light 
of  occurrences  in  the  more  advanced  countries,  the  social,  political  and  economic 
effects  of  computation  were  found  to  be  minimal  as  of  yet  in  Latin  America. 
Elements  of  the  same  types  of  problems  and  fears  which  are  confronting  the 
North  American  public  were  detected  in  the  region,  but  were  not  yet  of  major 
importance. 

The  problem  of  unemployment  was  also  reviewed.  Although  there  was  no 
hard  evidence  as  of  yet,  in  the  long-run  the  net  effect  is  believed  to  be  similar  to 
that  in  the  industrial  nations,  where  computerisation  has  not  brought  about  net 
unemployment,  but  a  shift  in  skill  levels.  Nonetheless,  it  was  noted  that  using  the 
computer  purely  as  a  labor  saving  device  in  Latin  America  could  have  social  costs 
in  the  short-run,  because  of  the  possible  displacement  of  personnel  who  cannot 
find  a  DP  related  job  within  the  same  organisation. 

The  computer  can  be  used  as  a  tool  for  the  consolidation  of  technocratic  rule. 
At  the  same  time,  it  is  an  instrument  that  no  modern  state  can  really  ignore  or  do 
without.  The  dangers  implicit  in  the  use  of  mass  data  banks,  and  population 
registers  to  invade  individual  privacy  and  violate  certain  civ  il  rights  are  real,  but 
each  country  can  and  should  implement  its  own  safeguards  to  address  the  issue. 
Systems  technologies  may  have  considerable  impact  on  host  societies. 

The  case  of  mass  communications  is  another  example  of  a  systems  technology 
and  several  authors  may  be  quoted  as  sources  documenting  its  influence  (Lang  A 
Lang.  1953;  Bauer  &  Bauer  1960;  and  Pool  &  Adler.  I960).  Because  the  effects  on 
the  receiving  societies  are  important,  governments  become  increasingly  aware  of 
such  technologies  and  attempt  to  monitor  and  control  their  activities  and 
diffusion.  This  was  clearly  seen  in  the  case  of  computation  in  Latin  America.  It 
was  found  that  governments  in  the  region  were  becoming  very  conscious  of 
computer  technology  and  that  they  were  ever  more  inclined  to  implement 
measures  to  monitor  and  control  it.  The  principal  reasons  for  this  awareness  and 
concern  were  found  to  be  four;  (i)  the  cost  of  the  technology  as  affecting  the 
national  balance  of  payments,  (ii)  dependence  on  foreign  suppliers,  (iii)  that  the 
computer  is  a  source  of  power  through  its  information  handling  capabilities,  and 
(iv)  that  the  computer  is  a  status  symbol.  Because  of  these  reasons  measures  have 
been  taken  in  every  country  of  the  region  to  monitor  some  or  all  aspects  of  the 
data  processing  environment. 
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CONCLUSION 


In  summary,  i|  was  found  that  there  are  strong  arguments  for  approaching  the 
transfer  of  systems  technologies  to  developing  countries  in  a  different  manner 
from  the  transfer  of  other  technologies.  Also,  that  Roger's  model  for  the  process 
of  adoption  of  an  innovation  wasTfot  applicable  to  the  transfer  of  systems 
technologies  because  of  the  large  number  of  component  factors  and  the  com¬ 
plexity  of  their  interaction.  Nonetheless,  it  appears  that  a  measure  of  penetration 
of  a  systems  technology  can  be  obtained  by  identifying  numbers  of  installations 
relative  to  population  or  other  economic  magnitudes,  as  well  as  by  characterizing 
the  individual  installations  in  a  host  country  and  obtaining  some  form  of  a 
national  aggregate.  It  was  also  found  that  due  to  the  multiple  alternatives  which 
exist  at  any  one  point  in  the  transfer  process,  decision  makers  must  be  well 
identified  with  the  variants  in  the  technology  in  order  to  be  able  to  arrive  at  the 
best  possible  solutions,  both  at  the  national  and  the  institutional  levels. 

JyThe  role  of  technological  gatekeepers  was  found  to  be  crucial,  and  their 
identification  and  characterisation  a  key  requisite  for  an  effective  transfer  process. 
Likewise,  it  was  found  that  the  computer  manufacturers  were  essential  channels 
for  the  introduction  of  computer  technology. 

■The  universities  were  found  to  have  potentially  crucial  roles  to  play  in  the 
transfer  of  computer  technology,  but  their  orientation  toward  scientific  computing 
detracted  from  their  mission.  It  was  found  that  national  governments  and  multi¬ 
national  corporations  as  users  of  computer  technology  also  play  a  very  important 
role  in  the  transfer  process.  Similarly,  professional  organisations  and  user  groups 
were  found  to  be  dynamic  channels  for  the  diffusion  of  technical  information,  and 
significant  sources  of  technological  gatekeepers. 

■Of  the  mechanisms  for  the  transfer  of  computer  technology,  only  education 
was  found  to  be  permanent  and  continuous*  Conferences  and  trade  shows, 
personnel  migration,  cooperative  working  programmes  and  the  technical  lit¬ 
erature  were  found  to  vary  in  degrees  of  effectiveness,  but  were  all  much  less 
important  than  education.  The  social  and  political  impact  of  computer  technology 
in  Latin  America  was  found  to  be  minimal  up  to  now.  Certain  potential  dangers 
were  identified,  but  none  sufficiently  great  or  urgent  as  to  warrant  major  reac¬ 
tions.  With  respect  to  economic  effects,  it  was  found  that  the  primary  one  was  on 
the  balance  of  payment  of  the  host  countries.  This,  together  with  other  political 
perceptions  of  the  potential  role  of  computers,  has  caused  governments  to  be 
concerned  about  the  technology,  and  implement  certain  measures  to  monitor  and 
control  its  diffusion. 

This  research  should  provide  some  insights  toward  the  establishing  of  sound 
guidelines  by  which  a  systems  technology  may  be  effectively  and  efficiently 
transferred  to  a  developing  land. 
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Control  Informatics — Its  Role 
in  Developing  Countries 


Utpal  K.  Banerjee 

C'otnpuironics,  Sew  Delhi.  India 


THE  TECHNOLOGY  GAP 


It  is  wt:u.. known  that  more  than  40  per  cent  of  the  world's  technology  is  generated 
from  the  R  &  D  efforts  of  the  developed  countries,  leaving  less  than  1(1  per  cent  to 
the  care  of  developing  ones.  This  has  led  to  an  arrangement  of  technology  transfer 
either  on  a  rental  basis  or  outright  sale.  In  both  cases,  the  transferee  country  in 
the  developing  region  accepts  the  technology  at  a  specific  time  and  usually 
remains  stuck  with  it.  The  transferrer  country  (or  the  multinational  corporation) 
keeps  the  transferee  updated  on  the  technology,  once  it  has  been  transferred. 

Developing  countries,  therefore,  are  left  with  what  are  essentially  'frozen' 
technologies.  Both  financial  resources  and  the  political  support  arc  usually  lacking 
to  salvage  the  antiquated  technologies,  for  three  reasons  hirst,  adequate  funds 
are  not  available  to  back  a  political  programme  of  technological  innovation. 
Secondly,  vested  interests  often  denigrate  indigenous  efforts  even  when  the\  are- 
trying  to  compete  with  foreign  suppliers,  on  the  basis  >|  strict  schedules  of 
production  and  delivery  dates.  Finally,  the  principle  of  the  lowest  tender  is 
weighted  by  a  variety  of  discriminatory  duties  on  the  import  ot  components. 

The  way  to  antiquated  technology  in  developing  countries  is  often  helped  by 
some  degree  of  obsession  on  self-reliance  at  the  cost  of  competence.  Such 
self-reliance  is  without  the  refreshing  touch  of  indigenous  research  and  develop¬ 
ment.  and  can  reduce  the  best  technology  to  so  much  junk  (Thapar.  14X0). 

The  above  factors  have  facilitated  the  creation  and  the  perpetuation  of 
technology  'poor'  countries.  They  hover  on  the  periphery  of  transferred  tech¬ 
nology.  looking  always  for  sustenance  to  a  centre  of  R  &  D-sustained  technologies 
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bevond  their  reach.  The  technology  'rich'  countries  and  the  multinationals  ensure 
that  the  How  of  technology  is  forever  a  one-way  traffic. 


ADVENT  OF  INFORMATION  (JAP 


Tut  i  s  ,\i\.\sr  workisk;  tiRoi  p  (United  Nations.  l‘>75)  on  Computer  Technology 
recognised  the  existence  of  four  levels  of  computer  usage:  initial,  basic,  operational 
and  advanced.  An  index  of  computer  industry  development  potential  (CIDP)  has 
been  suggested  (Barquin  cf  al..  ll)7tv)  based  on  number  and  si/e  of  computers.  D.P. 
education,  computer  applications,  utilisation  by  government,  degree  of '  .ehnology 
in  hands  of  national  organisations,  official  policy  towards  computerisation,  inter¬ 
national  assistance  in  computer  technology .  existence  of  professional  DP  groups  and 
user  organisations  (government,  universities,  computer  manufacturers,  multi¬ 
national  enterprises  and  UN  agencies). 

Developing  countries  were  placed  according  to  their  CIDP  level  as  follows 
(Perelet.  1077):' 

(a)  Initial.  Afghanistan.  Bangladesh.  Bhutan.  Botswana.  Burma.  Burundi.  Cambodia. 

Cameroon.  Central  African  Republic.  Dahomey.  Ethiopia.  Haiti.  Laos.  Lesotho.' 

I  iheria.  Malawi.  Mali.  Nepal.  Niger.  Rwanda.  Senegal.  Somalia.  Southern  Yemen. 

Togo.  Tonga.  Uganda.  Upper  Volta.  Western  Samoa.  Yemen: 

(b)  Initial  to  liasn  Albania.  Algeria.  Bahamas.  Barbados.  Bolivia.  Congo.  Cyprus. 

Costa  Rica.  Dominican  Republic.  Ecuador.  Egypt.  El  Salvador.  Fiji.  Gabon. 

Gambia.  Ghana.  Guatemala.  Guinea.  Guyana.  Honduras.  Indonesia.  Iraq.  Ivon 

Coast.  Jamaica.  .Ionian.  Kenya.  Libya.  Malagasy.  Mauritania.  Morocco. 

Nicaragua.  Nigeria.  Pakistan.  Paraguay.  Saudi  Arabia.  Sierra  Leone.  Sn  Lanka. 

Sudan.  Swaziland.  Svria.  Tanzania.  Thailand.  Trinidad.  Tunisia.  Zaire.  Zambia: 

(cl  Ha  a.  Chile.  Colombia.  Cuba.  Iran.  Lebanon.  Malaysia.  Panama.  Peru. 

Philippines.  Republic  of  Korea.  Singapore.  Turkey.  Uruguay  ; 

(d)  Ha\t<  to  ( f/itraiinniil  Bulgaria.  Greece.  Hong  Kong.  Hungary.  Puerto  Rico. 

Rumania.  Vene/uel.i: 

(el  OiH'ralnmai  Argentina,  India.  Mexico. 

(fl  OiH’ratnmal  u>  Aihanici!  Brazil 

The  I07N  International  Conference  of  75  nations  on  strategies  and  policies  in 
informatics  (SPIN)  in  Spain  recognised  that  data  flow  was  central  to  building  a 
"New  World  Information  Order'  ,  with  access  and  control  of  information  sources 
being  critical  to  the  eventual  development  of  a  nation's  economy. 

The  Id, SO  World  Conference  in  Rome  of  bd  nations  on  transborder  data  flow 
policies  was  a  follow-up  to  SPIN,  and  presented  overtones  of  the  'North-South 
debate'— the  dominance  of  the  industrialised  nations  in  international  information 
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services  and  the  fear  that  developing  countries  might  become  mere  client  states  of 
the  North  American  and  European  multinational  corporations  which  controlled 
existing  information  sources  Kirchnir  (14X0)  summarised  the  debate  as  follows: 

(a)  The  developed  countries,  including  the  US.  Canada.  Australia  and 
European  nations,  generally  argued  for  free  How  of  information,  sugges¬ 
ting  that  developing  societies  have  more  to  gain  from  unrestricted  access 
to  advanced  information  resources  than  from  their  regulation: 

(b)  Manx  developing  countries,  on  the  other  hand,  including  Argentina, 
claimed  that  national,  political,  economic,  technological  and  cultural 
considerations  warranted  at  least  some  control  over  information  Mowing 
into  and  out  of  their  countries; 

(c )  Brazil,  as  a  relatively  advanced  information  economy  and  a  prototype  for 
ITtird  World  countries,  presented  the  viewpoint  that  any  country  ,  which 
was  not  concerned  with  the  control  of  the  strategic  information  resources 
it  used,  ran  the  risk  of  becoming  intolerably  dependent,  through  tele¬ 
communications.  on  the  interests  of  political  and  economic  groups  out¬ 
side  its  borders.  Brazil  contended  that  the  North  American  and  European 
multinational  corporations  were  usually  not  interested  in  the  legitimate 
desires  of  people  in  developing  countries. 

(d)  The  dilemma  could  be  solved,  according  to  Brazil,  by  encouraging 
indigenous  development  of  data  bases  and  data  bank  technologies  which, 
along  with  outside  sources,  could  provide  a  balance  of  universal  dis¬ 
tribution  of  information. 

The  advent  of  an  information  gap  between  the  'information  rich'  and  information 
poor'  countries  that  emerges  from  the  above  resume  is  toe  evident  to  be  missed. 


RESOLUTION  OF  THE  INFORMATION  UAP 


In  rut-  Conti  xi  of  bad  experiences  stemming  from  the  technology  gap  between 
developing  countries  and  developed  ones,  one  must  be  doubly  careful  to  try  to 
close  the  emergent  information  gap. 

Kalman  (I4XI)  observed  that  the  material  and  human  resources  of  nations 
were  not  unlimited,  and  their  optimal  allocation  to  various  sectors  of  the 
economy  was  one  of  the  principal  functions  of  governments.  The  allocation  of 
resources  to  the  national  information  environment  could  not  be  an  exception  and 
needed  a  broad  national  strategy.  Brauer  (1474)  characterised  developing  coun¬ 
tries  by  the  following  statistics  relating  to  their  populations: 

(a)  20  per  cent  seriously  undernourished: 

(b)  30  per  cent  without  safe  water  and  health  care: 

(c)  40  per  cent  unemployed  or  underemployed:  and 

(d)  50  per  cent  over  15  years  of  age  illiterate. 


CONTROL  INFORMATICS 


97 


Sackmun  (1481)  approached  the  problems  of  the  information  gap  from 
international,  organisational  and  individual  viewpoints  and  developed  recom¬ 
mendations  at  all  three  levels,  emphasising  some  of  the  possible  educational, 
political,  managerial  and  technical  remedies  for  a  more  equitable  balance  of 
information  power. 

Kalman  (1978)  defined  informatics  as  the  complex  of  scientific,  technological 
and  engineering  disciplines  which  deals  with  the  inherent  properties,  structure, 
laws  and  rules  of  creation,  transformation,  conservation,  transmission  and  ap¬ 
plication  of  information  phenomena  in  natural  and  constructed  systems  Ber- 
nasconi  (1478)  viewed  informatics  simply  as  the  exploitation  of  information 
resources,  according  to  an  overall  strategy  implemented  by  appropriate  policies. 
Rateau  (1981)  viewed  the  trends  of  informatics  during  the  1480s  as  follows: 

(a)  Improvement  in  the  cost/effectiveness  ratio,  estimated  as  10J  between 
1955  and  1975  (effectiveness  being  measured  by  the  number  of  operations 
performed  per  second): 

(b)  Miniaturisation  of  hardware: 

(e)  Production  of  software  more  adapted  to  the  user: 

(d)  Development  of  tele-informatics  with  parallel  progress  of  computers  and 
telecommunications. 

Informatics,  becoming  cheaper,  more  effective  and  more  accessible,  should 
allow  the  information-poor  countries  to  face  their  data  management  problems  in 
the  following  manner: 

(a)  to  improve  economic  and  social  development  planning  based  on  mathe¬ 
matical  models  and  statistical  data  bases: 

(b)  to  develop  information  systems,  and  automated  documentation  centres 
and  information  networks: 

(c)  to  use  computer-aided  teaching  for  increasing  the  numbers  receiving 
education; 

(d)  to  implement  large  epidemiological  studies  in  the  field  of  health; 

(e)  to  gain  (through  satellite-based  services)  a  better  knowledge  of  natural 
resources; 

(f)  to  help  arid  accelerate  industrialisation  by  greater  use  of  automated 
process  controls: 

(g)  to  use  computers  in  the  services  sector  for  improving  productivity. 

The  conditions  for  success  in  reducing  the  information  gap  would  depend  on 
national  informatics  policies,  active  regional  co-operation  and  essential  inter¬ 
national  collaboration,  the  compilation  of  computer  science  plans,  the  training  of 
experts  and  the  establishment  of  software  libraries. 
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STRATEGY  ON  INFORMATICS 


Ev*s  if  mi-  xnovt  sh  iv  were  adopted  to  resolve  the  information  gap  of  develo¬ 
ping  countries.  Rateau  {op.  cit.)  visualised  that  the  informatics  industry  was  still  not 
within  the  reach  of  all  countries.  Moreover,  databanks  currently  being  established 
were  essentially  situated  in  industrialised  countries.  Informatics,  therefore,  in¬ 
volved  a  risk  of  increasing,  instead  of  reducing,  the  gap  between  the  industrialised 
and  developing  countries.  Again,  there  was  an  important  risk  concerning  the 
cultural  identity  of  developing  countries,  since  informatics  was  the  product  of  a 
rationalist  and  basically  western  culture. 

It  is  desirable,  therefore,  to  avoid  the  above  pitfalls  while  introducing 
informatics  in  the  Third  World.  The  following  strategy  is  recommended. 


On-Line  Transmission — Developed  to  Developing  Countries: 

There  are  a  number  of  application  areas  where  data  bases  have  already  been 
developed  and  are  kept  regularly  updated  in  First  World  countries.  The  Third 
World  can,  with  advantage,  use  these  data  bases  without  "re-inventing  the 
wheel".  An  example  is  the  Space  Documentation  Service  developed  by  European 
Space  Agency  which  offers  a  computerised  information  retrieval  system,  using 
interactive  on-line  dialogue,  through  remote  terminals  connected  to  a  central  SDS 
computer  (at  Frascati.  Rome)  and  is  used  for  bibliographic  citation  retrieval.  An 
international  telecommunication  network  (ESANET)  stretches  over  more  than 
K).O(K)  kilometers  to  link  terminals  by  means  of  high-speed,  data-transmission 
lines  to  cover  direct  dialing  to  Brussels.  Copenhagen.  London.  Rome  and  Stock¬ 
holm.  The  national  CYCLADES  network  in  France  is  also  connected  to 
ESANET.  and  similarly  TYMSHARE  nodes  can  be  dialled  from  Brussels.  The 
Hague  and  Paris. 

The  choice  available  of  major  scientific  and  technical  data  bases  through 
ESANET  is  as  follows: 


Name/Subjcct  Coverage  established  Number  of 

Citations 


"STAR/IAA":  aerospace,  geophysics,  electronics.  |Ub2  StHI.OOtl 

earth  resources,  biotechnology,  thermodynamics. 

"Chemical  Abstracts  Condensates":  pure  and  l%'l  2.IHKUHKI 

applied  chemistry. 

"Metals  Abstracts":  metallurgy  and  associated  PMW)  2IKUNMI 

disciplines. 
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“Engineering  Index":  civil,  electrical. 

197(1 

476.000 

mechanical  engineering,  electronics. 

"Government  Reports  Announcements":  scientific. 

1969 

200.000 

technical  and  social  disciplines. 

"ESA  Electronic  C'omponents  Data  Bank" 

1970 

16.200 

"Nuclear  Science  Abstracts":  nuclear  science 

1968 

485,000 

and  technology. 

"INSPECT  physics,  electronics,  computers. 

1971 

680.000 

"World  Aluminium  Abstracts":  aluminium  and 

1968 

45.000 

associated  technology. 

"Environmental  Science  Index  *:  environment 

1971 

50.000 

sciences,  pollution. 

"Science  ('it  at  ion  Index**:  Physical,  chemical. 

1972 

600.000 

engineering  sciences. 

Aerospace  and  related  subjects. 

1972 

700.000 

The  above  data  bases  are  searched  through  terminals  providing  the  following 
services: 

(a)  Choice  of  file: 

(b)  Selection  of  keywords  and  the  logical  combination  of  keywords: 

(c)  Citation  displays  and  retention  of  useful  citations: 

(d)  Printing  of  useful  citations. 

Satellite-based  communication  is  possible  with  ESANET  from  developing 
countries  and  was  tested  in  197, S.  In  this  experiment,  where  a  remote  terminal  was 
placed  at  T.I.F.R..  Bombay,  the  author  carried  out  an  extensive  literature  survey 
from  1969  onwards  on  the  following  topics: 

(a)  Bottom-blown  oxygen  steel-making: 

(b)  Electro-slug  refining  technology: 

(c)  Direct-reduction  processes: 

(d)  Continuous-casting  technology. 


On-line  Transmission  Among  Developing  Countries 

The  UN  Conference  on  Technical  Co-operation  among  Developing  Countries 
held  at  Buenos  Aires  in  1978,  laid  down  a  plan  of  action  for  the  “increase  and 
improvement  of  communication  among  developing  countries,  leading  to  a  greater 
awareness  of  available  knowledge  and  experience  as  well  as  the  creation  of  new 
knowledge  in  tackling  problems  of  development". 

One  of  the  applications  of  that  plan  is  a  development  information  network 
(DIN),  designed  to  link  up  developing  countries  via  satellite  channels  which  are 
capable  of  24-hour  two-way  communications  with  the  following  aims: 

(a)  to  provide  a  continuous  two-way  flow  of  up-to-date  technical,  economic, 
social,  cultural  and  development  information; 
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(b)  to  promote  co-operation  among  developing  countries  by  increasing  their 
own  direct  exchange  of  information  which  they  need  for  their  national 
and  collective  self-reliance. 

Using  existing  satellite  channels,  DIN  will  set  up  the  following  centres  over 
the  next  three  years: 

National  Centres:  Sixty  national  centres  will  be  responsible  for  disseminating 
incoming  information  to  subscribing  users  in  the  country,  and  for  collecting  outgoing 
information.  Working  to  common  guidelines,  national  centres  will  select,  codify  and 
feed  information  to  regional  centres: 

Regional  Centres:  Regional  centres  will  be  in  Latin  America  and  the  Caribbean, 
the  Arab  region.  South  Central  Asia.  Southeast  Asia  and  the  Pacific,  East  and 
Southern  Africa,  and  West  Africa.  Equipped  with  microprocessors  and  short- 
duration  information  storage  capability,  the  regional  centres  will  he  the  structural 
pillars  of  the  network.  They  will  be  linked  to  inter-regional  centres: 

Inter-regional  Centres:  These  will  be  the  network's  main  co-ordinating  units  and  will 
also  provide  back-up  to  regional  centres  in  case  of  technical  breakdowns. 

DIN  will  disseminate  information  in  Arabic.  English.  French  and  Spanish. 
The  information  will  be  relevant;  factual:  set  in  context:  continuous:  up-to-date: 
concise;  timely  and  professional. 

DIN  will  be  a  user-oriented  system,  flexible  enough  to  accommodate  the 
changing  information  needs  of  subscribers.  It  will  cover  the  entire  spectrum  of 
economic  and  social  development,  creating  a  new  flow  of  information  on  themes 
such  as: 

(a)  current  international  economic/financial  trends; 

(b)  national  development  plans  and  programmes: 

(c)  resource  discoveries; 

(d)  raw  material  supplies; 

(e)  balance  of  payments  situations: 

(f)  trade  and  business  opportunities; 

(g)  regional/inter-regional  financial  institutions; 

(h)  foreign  trade  activities,  including  market  movements,  loading  schedules, 
shipping,  capital  markets  and  currency  fluctuations,  tariff  rates  and  pref¬ 
erential  trade  agreements  between  different  countries: 

(i)  international  negotiations; 

(j)  technological  developments  and  research, 

(k)  international/regional/integration  and  co-operation  developments; 

(l)  socio-cultural  aspects  of  development,  such  as  health,  education,  housing, 
co-operative  movements  and  social  organisations; 

(m)  applied  research  findings. 

DIN  will  have  national  centres  linked  to  a  wide  range  of  organisations  such  as 
trade  unions,  public  enterprises,  industry,  applied  research  institutes,  regional 
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economic  commissions,  commodity  producers,  professional  associations,  inter¬ 
national  organisations,  the  media,  universities,  government  decision-makers,  etc. 


On-line  Transmission  Within  a  Developing  Country 

It  is  possible  to  realise,  within  a  developing  country,  functional  integration  of 
information  activities  of  libraries,  scientific  and  technical  services  and  archives. 
This  would  enable  a  more  exhaustive  flow  of  primary  and  secondary  information. 

An  example  is  the  CDS  ISIS  system  developed  by  UNESCO  in  197 X  to  be 
used  as  a  typical  information  retrieval  software  package  for  automation  of  a 
national  system  of  scientific,  technical  and  economic  information.  This  is  a 
standard  software  package  whose  advantages  include  possibilities  of  exchanging 
experience  between  information  centres,  and  minimizing  the  cost  of  supporting 
the  software. 

Along  with  a  few  developing  countries,  CDS  ISIS  has  been  extended  to 
Reyad  computers  in  India  for  sophisticated  data  processing,  including  develop¬ 
ment  of  functions  to  support  the  needs  of  management  information  systems.  The 
package  uses  a  comprehensive  collection  of  programmes  for  data  input, 
management  and  output,  running  in  "batch"  or  "on-line"  modes.  During  “on¬ 
line"  operation,  users  can  be  guided  at  their  terminals  by  the  system  which  can 
build  indexes  from  key-words,  thesaurus  terms  or  free  text,  and  can  specify 
sorting  and  printing  instructions. 


Transfer  of  Technology  from  Developed  to  Developing  Countries 

In  a  number  of  applications,  it  is  possible  to  consider  indigenous  development 
of  data  bases  and  data  bank  technologies  which,  along  with  outside  sources,  can 
create  a  balance  of  universal  information  distribution.  It  is  important,  however, 
that  the  socio-economic  and  cultural  identity  of  a  developing  country  should  not 
militate  against  the  structure  of  automated  information  brought  from  outside 
sources. 

An  example  is  adaptation  of  a  Burroughs  computer  system  by  the  State  Bank 
of  India,  along  with  the  packaged  banking  software.  However,  this  package  has 
not  been  found  very  suitable  and  because  banking  practice  in  India  is  being 
organised  on  a  'social  responsibility'  ethos  quite  different  from  the  American 
philosophy,  the  package  has  remained  largely  unutilized.  Other  nationalised 
banks  have  approached  the  Government  of  India  to  allow  similar  computer 
systems  because  of  ostensible  advantages  of  a  banking  software,  but  the  govern¬ 
ment  has  rightly  not  encouraged  such  imports. 

A  slightly  different  point  was  made  by  the  Algerian  National  Informatics 
Authority  (N1A)  at  the  International  Colloquium  on  Informatics  and  Society. 
Paris.  1979.  This  was  that  developing  countries  are  often  able  to  supply  very 
important  information,  but  are  not  able  to  process  it.  Then  the  risk  arises  that  an 
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exploitation  cycle  may  he  created  hy  developed  countries  from  the  raw  data  given 
hy  the  developing  countries  in  the  first  place  (Rateau.  IW1).  Further,  modern 
informatics  is  a  reflection  of  a  certain  way  of  thinking,  and  of  a  certain  socio¬ 
economic  organisation.  Since  such  informatics  is  the  product  of  a  rationalist 
western  culture,  developing  countries  should  carefully  examine  the  risk  of  cultural 
dependence  arising  from  its  adoption. 


Large  Data  Bases,  Within  a  Developing  Country 

Within  a  developing  country,  distributed  data  processing  (DDP)  has  now 
become  feasible  with  the  declining  cost  of  computer  hardware  and  the  availability 
of  network  software.  It  is  thus  possible  to  connect  to  a  network  several  computer 
systems  with  large  data  bases  distributed  all  over  a  country. 

An  example  of  the  above  was  the  "star"  network  with  the  DEC'- 1(177 
computer  at  T.I.F.R.  Bombay  as  its  hub  and  DEC/PDP  computer  systems  at 
Ahmedabad.  Bombay.  Bangalore  and  Delhi  at  various  nodes,  tried  out  in  I  WO 
with  4  terminals  located  in  Bombay  and  connected  (via  modems  and  synchronous 
communication  lines)  to  a  total  of  1 1  systems,  including  front-end  communication 
processors.  The  computer  network,  termed  DEC'NET.  was  used  to  highlight  the 
data  communications  infrastructure  presently  available  in  India  and  to  help  the 
participating  organisations  in  gaining  experience  and  developing  expertise  in 
computer  communications  software  and  hardware. 

Quite  separately,  there  can  be  large  independent  data  bases  in  centralised 
locations  which  can  be  used  by  big  user  organisations  for  their  own  purposes. 
Such  data  bases  are  planned  by  TISCO  and  TELCO,  which  rank  among  the 
largest  private  sector  enterprises  in  India,  at  their  three  premises  in  Jamshedpur 
and  Pune. 


Feed-Back  Information  System,  Within  a  Developing  Country 

It  is  possible  to  apply  computers  and  data  communications  to  socio-economic 
phenomena  for  controlling  environmental  processes  through  a  non-automatic 
monitoring  and  control  system  design.  Such  applications  have  to  collect  data  from 
the  environment  manually  or  through  sensors:  processing  must  be  done  on  digital 
computers  in  an  on-line  or  off-line  mode:  and  on-line  or  off-line  control  of 
environment  must  be  achieved  within  varying  response  times.  Effective  control 
would  depend  tin  the  ability  to  respond  in  a  reasonable  time,  keeping  in  mind  the 
large  volume  of  data  likely  to  be  communicated,  the  complexity  of  the  analysis 
and  the  needs  of  follow-up  on  the  corrective  response.  Obviously,  sensing  data 
from  the  social  system  and  monitoring  control  process  must  be  made  continuous 
to  ensure  that  the  control  is  effective  and  yet  responsive  to  social  changes.  On  the 
other  hand,  it  would  be  desirable  to  detect  the  out-of-phase  conditions  of  control 
where  rules  may  have  to  be  changed,  in  phase  with  the  social  change. 
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An  example  is  the  use  of  the  abov  j  approach  for  setting  up  operating 
procedures  for  multipurpose  reservoirs  or  a  group  of  reservoirs  inter-connected  as 
a  system  for  optimal  operation  of  both  flood-control  and  power  generation.  This 
has  been  tried  out  at  Nagarjuna  Sagar  reservoir  for  a  feed  back  control  and 
monitoring  system  with  the  following  objectives: 

(a)  To  put  data,  collected  manually  through  rain-gauges  and  flow-gauges 
located  on  the  Krishna  river,  at  various  State-run  and  Centre-run  measuring 
stations; 

(b)  To  fill  up  the  reservoir  sufficiently  early  in  the  season  for  timely  release  of 
water  for  purposes  of  irrigation,  power  generation  and  flood-control; 

(c)  To  provide  6  to  K  hours'  advance  warning  for  release  of  water  from  the 
reservoir,  whenever  needed; 

(d)  To  release  water  economically  during  the  drought-prone  years  (when  the 
rainfall  is  less  than  25  inches  for  a  specified  year),  normally  for  3  oul  of 
every  10  years. 

Krishna  river,  over  which  the  Nagarjuna  Sagar  reservoir  is  built,  has  an 
inter-State  basin  involving  Maharshtra,  Karnataka  and  Andhra  Pradesh,  with  12 
catchment-areas.  Obviously,  regulated  use  of  water  for  reaping  a  planned  return 
from  the  entire  Krishna  basin  (and  later,  perhaps,  from  the  Tungabhadra  tributary 
basin  and  Godavari  basin  with  their  dams  and  barrages  in  a  similar  manner)  is  of 
the  greatest  utility  in  India. 


ILLUSTRATIONS  OF  CONTROL  INFORMATICS 


Tut  basic  six  tors  of  national  development  include  education,  employment, 
health,  food  and  housing.  In  a  recent  survey  by  the  German  Foundation  for 
International  Development  (DAC).  these  sectors  have  been  identified  in  that 
order.  Use  of  computers  can  be  visualised  for  'control  informatics'  in  all  the  above 
sectors  in  a  developing  country.  The  concept  of  control  informatics  is  based  on  the 
feed-back  information  and  control  instructions  within  a  reasonable  response  time, 
as  explained  earlier.  The  concept  will  remain  valid  for  both  on-line  and  off-line 
use  of  a  computer,  either  in  a  local  or  a  remote  mode,  as  long  as  suitable 
monitoring  is  adhered  to  and  changes  are  introduced  in  a  meaningful  way. 

Education:  Milner  and  Wildberger  described  computer-assisted  instructions  (CAI) 
to  impart  knowledge  to  students  through  a  "drill  and  practice"  approach.  Hawk¬ 
ins  described  a  "tutorial"  method  to  permit  several  students  interact  simul¬ 
taneously  with  the  computer  on  one  or  more  subjects.  It  seems  that  the  intro¬ 
duction  of  CAI  into  the  educational  system  of  the  Third  World  could  provide  a 
welcome  relief  to  teachers  and  enhance  the  quality  of  education. 

The  author  has  been  instrumental  in  initiating  a  project  proposal  for  CAI  in 
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formal  and  non-formal  education.  The  idea  is  to  use  a  stand-alone  micro¬ 
processor-supported  device  to  be  installed  on  a  mobile  basis  in  district  or  taluk 
centres.  Individual  programme-lessons  can  be  taken  up  for  either  formal  educa¬ 
tion  (e.g.,  geometry,  algebra,  etc.)  or  non-formal  education  (e.g..  pest-control, 
insecticides-spraying,  etc.),  using  a  lot  of  computer  graphics.  Records  would  also 
be  kept  of  the  amount  of  usage  of  specific  programme-lessons  and  the  manner  of 
learning  so  that  lessons  can  be  evaluated  later  for  modification.  Using  digitised 
communication  during  off-broadcasting  hours,  program  me -lessons  can  be  renewed 
on  casettes. 

Employment:  Longe  (1981)  recommended  employment  data  bases  on  computers, 
to  be  used  for  matching  a  job  vacancy  with  qualifications  of  unemployed  persons. 
The  author  supervised  a  computer-based  information  system  on  medical 
manpower  for  the  Andhra  Pradesh  medical  services.  By  keeping  full  information 
on  educational  qualifications,  practical  skills,  experience  in  city/town/village  areas 
and  other  matters,  it  has  been  possible  to  regulate  the  posting  of  medical 
personnel  in  different  regions  of  the  State  with  the  help  of  the  above  data  base 
and  implement  the  “social  responsibility"  scheme  for  posting  doctors  to  outlying 
areas.  What  is  more,  the  system  is  capable  of  being  monitored  on  a  regular  basis. 

Health:  McLachlan  (1968)  implemented  a  hospital,  employment  and  ad¬ 
ministration  system  for  non-emergency  patients.  Whitby  and  Lutz  (1971)  used 
computers  to  keep  medical  records  on  patients  while  Holoien  (1977)  applied 
computers  to  clinical  laboratories  and  intensive  care  units.  The  author  has 
supervised  computer  usage  for  building  up  a  comprehensive  health  care  system  in 
Andhra  Pradesh  State  at  different  levels  of  hospitals  (from  taluk  hospitals  to 
teaching  hospitals).  This  system  was  based  on  the  records  of  diseases,  the 
remedies  applied,  the  medicine  used,  the  facilities  utilised  and  results  achieved. 
Again,  the  system  is  capable  of  being  monitored  for  extending  different  types  of 
medical  facilities  and  planning  of  resources. 

Food:  Computer  applications  have  been  suggested  for  agricultural  research  and 
development  programmes.  Particularly,  computer  based  systems  can  help  in  the 
discovery,  development,  and  wide  distribution  of  high-yield  pest-resistance 
varieties  of  crop  plants. 

The  author  had  experience  in  organizing  a  detailed  storage  and  distribution 
system  for  grain  involving  different  regions  of  the  country.  The  plan  included 
location  of  warehouses  for  grain,  demand  for  food  in  different  localities  and  in 
different  seasons,  availability  of  food  from  different  regions  under  different 
climatic  conditions,  and  distribution  of  food-stock  to  meet  demands  fully  or 
partially.  The  system  has  remained  capable  of  being  regularly  monitored  and 
controlled. 

Housing:  Sterling  (1977)  developed  computer  applications  for  regional  plans  of 
house  building  and  reporting  on  potential  violations. 
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The  author  has  experience  in  working  with  the  urban  development  authority  in 
the  city  of  Hyderabad.  The  data  on  existing  housing  units,  their  location,  type  of 
construction,  ownership,  vacancy  and  rent  payable,  could  be  collected  and  stored  on 
a  computer.  The  data  can  be  used  to  monitor  vacancies  and  implement  urban  land 
ceiling  regulations. 


,  CONCLUSION 

r h  '  ^  \ 

Thf.  above  illustrations  are  "meant  to  expand  the  concept  of  “control  in¬ 
formatics^  based  on  feed-back  information  and  control  instructions  within  a 
reasonable  response  time.  It  is  evident  that  it  is  perfectly  feasible  to  develop  and 
implement  such  control  and  monitoring  systems  in  the  Third  World  so  that  the 
benefits  of  information  technology  can  be  reaped.. 
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SECTION  3 


National  Policies  for  the  Development 
of  the  Informatics  Industry 


An  issue  of  major  interest  to  policy  makers  in  developing  countries 
is  the  promotion  of  indigenous  production  capacities  in  hardware 
and  software  in  order  to  reduce  dependence  on  suppliers  in 
developed  countries  for  essential  informatics  products  and  also  to 
ensure  that  a  full  range  of  products  is  available,  in  particular 
software,  which  is  suited  to  the  particular  requirements  of  develo¬ 
ping  countries.  A  number  of  diverse  national  experiences  are 
treated,  including  India,  Singapore  and  Mexico.  A  wide  range  of 
policy  options  and  specific  measures  are  examined.  The  pre¬ 
conditions  for.  as  well  as  the  constraints  relating  to.  an  in- 
digenisation  strategy  are  emphasised  and  the  consensus  emerging 
points  to  the  desirability  of  adopting  a  highly  selective  approach. 
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Self-Reliance  in  Informatics  for 
Industrial  Development 


P.P.  Gupta 

Computer  Maintenance  Corporation  Limited.  India 


DEVELOPING  COUNTRIES 


Wmi  i  ms  rHFMi-  of  this  conference  is  Informatics  and  Industrial  Development, 
the  emphasis  i>  on  policies  for  information  processing  for  developing  countries. 
The  World  Bank  in  its  World  Development  Report.  I  WO.  has  classified  38 
countries  (listed  in  Table  2)  with  per-capita  income  of  between  US$80 — 360 
as  low-inc;  me  countries.  It  is  important  to  note  that  30  per  cent  of  the  world 
population  lives  in  this  group  of  countries.  If  we  include  China  which  is  treated  as 
belonging  to  a  separate  category  although  its  per-capita  GNP  falls  in  this  group,  it 
covers  over  50  per  cent  of  the  world  population.  There  are  also  another  52 
countries  with  per-capita  incomes  between  $300  to  $3500  classified  as  middle- 
income  countries  covering  20  per  cent  of  the  world  population.  It  is  the  relevance 
of  informatics  to  these  very  large  groups  of  people  that  is  being  discussed  at  this 
conference.  It  is  ironic  that  at  many  such  events,  they  are  hardly  represented! 

Industrial  development  in  an  isolated  manner  is  not  what  the  developing 
countries  arc  looking  for.  It  has  been  argued  that  growth  in  the  (iNP  of  a  country 
does  not  necessarily  lead  to  improvement  in  the  quality  of  life  which  is  the  major 
objective  of  most  developing  countries.  Table  1  indicates  certain  indices  about 
their  quality  of  life. 

An  examination  of  this  table  indicates  very  forcefully  the  areas  in  which 
improvement  is  required  and  tends  to  show  that  the  normal  applications  of 
computers  in  the  industrialised  countries  may  not  have  much,  if  at  all  any. 
relevance  to  the  problems  of  the  developing  countries.  It  is  well  known  that 
computer  applications  in  the  industrialised  countries  have  been  directed  towards 
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Table  I.  Indices  of  quality  of  Life 


I.IC 

CHINA 

MIC 

It 

1  Countries  in  each  group 

38 

1 

52 

18 

2.  Population  in  millions 

1294 

052 

873 

f>6S 

V  Percent  of  total  world  population 

31 

*>*» 

21 

10 

4.  Projected  population  for  2000  AD  in 

millions 

2050 

1251 

1409 

756 

5.  Percent  of  total  world  population. 

projected  for  2000  AD 

.34 

21 

25 

12 

6.  GNP  per-capita  in  L’S  $ 

200 

2281 

!  256 

N070 

7.  Spread  of  per-capita  (!NP  in  US  S 

00 

to 

560 

2.30 

500 

to 

55<  H  i 

3470 

to 

12100 

S.  Production  distribution  percent  of  gross 
domestic  product 

a.  Agriculture 

38 

- 

In 

4 

b.  Industrv 

24 

- 

34 

5  7 

c.  Services 

38 

- 

50 

50 

4.  Labour  force  distribution  per  cent 

a.  Agriculture 

62 

45 

(3 

b.  Industrv 

1 1 

25 

25 

39 

c.  Serv  ices 

17 

13 

32 

55 

10.  Energy  consumption  per-capita  in  kgs  of 

coal 

ltd 

<S05 

<XJ5 

7000 

II.  Adult  literacy  rate  (1975) 

38 

- 

■I 

12.  Number  enrolled  in  higher  education  as 

percentage  of  population  (1970) 

4 

- 

ii 

56 

13  L  ife  expectancy  at  birth  in  years 

50 

70 

01 

74 

14.  Population  per  doctor  (1977) 

9900 

- 

4310 

030 

15.  Daily  calorie  supply  percapita  as  percent 

of  requirement  (1977) 

91 

105 

’OS 

I  1  . 

All  data  are  tor  1978  except  where  otherwise  indicated. 

Abbreviations  used:  I.IC — low-income  countries. 

MIC' — middle-income  countries. 

1C — industrialised  countries. 

Source:  World  Development  Report.  1080.  World  Bank.  Washington  DC.  USA. 


clerical  labour-saving  data  processing,  an  activity  entirely  irrelevant  to  the  rest  of 
the  world.  Much  harm  has  been  done  bv  thoughtless  copying  and  introduction  of 
computers  for  similar  applications  in  the  developing  world.  Unemployment  is  one 
of  the  major  problems  of  the  developing  countries  and  such  applications  may  onlv 
contribute  further  to  the  unemployment  problem — if  not  direct  unemployment, 
certainly  the  growth  of  unemployment — and  redeployment  of  staff  causing 
personal  problems  at  the  individual  level.  Entirely  new  approaches  and  innovative 
applications  may  be  and  are  required  for  information  processing  to  be  relevant  to 
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the  developing  countries.  Applications  in  agriculture,  rural  economy.  health  and 
education  are  of  primary  interest.  Computers  need  to  he  used  for  development- 
oriented  planning. 


The  Objective  of  Self-reliance 

It  is  the  theme  of  this  paper  that  for  the  meaningful  application  of  informatics  for 
developing  countries  an  important  pre-requisite  is  self-reliance,  India,  since  its 
independence  in  ll)47.  has  adopted  this  as  its  philosophy  antT  framed  its  policies 
to  attain  this  objective. ••’Quite  often  people  cite  the  example  of  many  countries 
where,  with  the  help  of  foreign  support  and  foreign  business,  particularly  spec¬ 
tacular  improvements  in  the  standards  and  quality  of  life  may  have  been  achieved. 
While  this  may  be  so.  the  relevance  of  this  approach  to  most  of  the  developing 
countries  needs  to  be  examined  critically.  For  a  sovereign  independent  country,  in 
the  long  run  it  is  essential  that  it  stands  on  its  own  feet,  depends  on  its  own 
resources  and  skills.  This  seems  an  uphill  task  in  the  beginning.  It  also  appears 
quite  often  that  the  policy  of  self-reliance  stems  from  the  thought  that  the  country 
does  not  have  enough  foreign  exchange,  its  balance  of  payments  is  not  satis¬ 
factory.  and  therefore  it  wants  to  reduce  imports.  I  would  like  emphatically  to  say 
that  this  is  not  so  and  whether  a  country  has  enough  foreign  exchange  or  not.  the 
importance  should  be  on  long-term  development  of  skills  and  resources  and  the 
independence  to  use  them  to  meet  national  objectives. 


THE  COMPUTER  INDUSTRY 


I  win  sow  no  on  to  the  theme  of  self-reliance  in  the  computer  industry.  Let  us 
look  at  various  activities  which  contribute  towards  self-reliance — research  and 
development,  manufacture,  systems  engineering,  software  development,  ap¬ 
plications  development,  maintenance  and  training. 

Manufacture  obviously  suggests  itself  as  the  very  first  activity  in  this  direc¬ 
tion.  However,  keeping  in  mind  the  economy  of  scale  and  the  very  rapid 
development  of  technology  worldwide,  this  is  something  which  needs  to  be 
examined  very  carefully  .  While  efforts  must  be  made  to  achieve  self-reliance  in 
manufacture,  it  would  be  unwise  to  try  and  manufacture  everything.  Selective 
imports,  particularly  of  sub-assemblies,  units,  etc.,  could  be  undertaken.  For¬ 
tunately  there  is  a  large  number  of  manufacturers  in  many  countries  who  offer 
high  quality  and  low  cost  components  and  equipment.  Thus  without  getting  too 
dependent  on  one  country  or  one  manufacturer,  imports  of  optimum  price- 
performance  equipment  could  be  undertaken. 
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By  ant)  large,  manufacture  in  developing  countries  is  limited  to  rather  small 
computer  systems  based  on  microprocessors.  Unless  very  carefully  used,  such 
systems  would  handle  only  very  simple,  routine  data-processing  applications.  In 
India  about  400  such  systems  have  been  supplied,  which  unfortunately  are  used 
largely  for  simple  accounting  purposes.  This  emphasises  the  need  for  technology 
to  be  used  in  an  appropriate  manner  to  ensure  continued  growth  of  employment 
in  a  country  like  India. 

There  are  application  areas  which  contribute  directly  to  national  develop¬ 
ment  and  deserve  considerable  attention  e  g.  process  control  applications,  railway 
wagon  information,  power  systems  control.  Hood  warning  systems,  etc.  Computers 
are  an  integral  part  of  such  dedicated  systems.  Today  most  of  these  systems  are 
supplied  on  a  turnkey  basis  by  a  limited  number  of  manufacturers  from  the 
industrialised  countries.  While  the  hardware  costs  are  going  down,  the  cost  of 
manpower  and  software  is  increasing.  A  total  system  of  the  type  mentioned  above 
may  cost  anything  from  US$1  million  upwards.  However,  the  actual  cost  of 
hardware  may  be  only  4(1  per  cent  of  this  cost.  There  is  therefore  no  reason  why 
the  rest  of  the  activities,  e  g  .  systems  integration,  interfacing,  installation,  com¬ 
missioning.  maintenance,  software  development,  training,  etc.,  should  not  he  done 
locally  on  a  national  basis.  The  options  open  to  a  country  like  India  are: 

(i)  to  import  such  systems  in  totality. 

(ii)  manufacture  the  hardware  and  other  associated  equipment,  or 

(iii)  start  doing  systems  engineering  activity  as  explained  above. 

It  is  obvious  that  the  last  option  is  the  most  economical  and  beneficial.  It 
retains  the  advantage  of  getting  the  latest  and  the  i.  ■  *»  reliable  hardware  and  vet 
depends  for  a  large  portion  of  the  activity  on  one  s  own  resources  and  skills.  This 
activity  would  of  course  depend  upon  the  availability  of  technical  skills  in  the 
country.  India,  for  instance,  has  skills  to  perform  many  of  these  activities  itself 
and  efforts  in  this  direction  have  been  going  on  in  our  country  for  quite  some  time. 
Similar  activities  are  being  developed  in  many  other  countries. 

Iliese  activities  also  need  an  organisation  which  would  be  national  in 
character,  independent  in  approach  and  with  the  capability  of  rendering  total 
support.  I  he  (iovernment  of  India,  keeping  this  in  mil  d,  set  up  CMC  (Computer 
Maintenance  C  orporation  l  imited)  in  147b  to  provide  one-point  total  support  to 
computer  users.  Ibis  activity  is  now  being  carried  out  in  a  most  meaningful 
manner  by  C  NIC  which  wrorks  closely  with  the  C  entral  Electrical  Authority  and 
tne  Meteorological  Bureau,  etc.,  to  introduce  computers  for  control  and  monitor¬ 
ing  purposes.  The  same  idea  can  be  applied  to  large-scale  general  purpose 
computer  systems  where  systems  engineering  activity  can  be  carried  out  by- 
integrating  the  best  hardware  available,  imported  if  necessary,  and  developing 
software  internally  to  reduce  the  total  cost. 

Another  major  objective  is  to  detach  the  Indian  computer  user  from  the 
foreign  manufacturer  and  to  insulate  him  from  normal  marketing  pressures. 
According  to  current  policy  in  India,  if  a  computer  needs  to  be  imported,  careful 
evaluation  of  the  requirement  is  carried  out  by  the  Department  of  Electronics  of 
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I 

|  the  Government  of  India.  As  pointed  out  earlier,  the  system  is  mainly  used  for 

!  applications  which  lead  to  growth  rather  than  those  which  perform  ordinary 

^  routine  data  processing  jobs  and  mechanise  standard  clerical  procedures.  The 

I  support  services,  including  hardware  maintenance  for  imported  systems,  are 

j  provided  by  CMC.  These  services  include  site  consultancy,  site  preparation. 

installation  and  commissioning  of  systems,  software  support,  systems  advice,  user 
j  training,  applications  development,  etc.  It  is  interesting  to  note  that  while  in  1975. 

I  computer  equipment  in  India  was  mainly  supplied  by  two  multinational  com- 

:'!  panies  (which  had  marketing  and  support  organisations)  now  there  are  about 

twenty  manufacturers  whose  equipment  is  supported  locally.  It  is  doubtful 
whether  such  a  diversity  would  have  taken  place  without  the  emphasis  on 
self-reliance  in  this  important  field  of  support  and  maintenance.  Another  example 
of  this  is  the  take-over  of  maintenance  of  IBM  equipment  in  India  in  1978.  when 
IBM  decided  to  close  operations  in  India. 

Enhancements  to  already  installed  systems,  by  integrating  other  manufac¬ 
turer's  supplied  peripherals,  are  also  being  carried  out. 

Another  advantage  of  having  a  national  organisation  is  the  pooling  of  spares. 
Even  if  more  than  one  manufacturers  equipment  is  brought  into  the  country,  all 
spares  can  be  maintained  in  a  pool.  Efforts  for  indigenisation  of  spares  are  being 
made  in  our  country  to  reduce  imports  and  develop  self-reliance. 

It  is  only  when  the  basic  skills  for  integration,  installation,  commissioning, 
maintenance,  software  support  and  software  development  are  available  from  one 
organisation  that  the  systems  engineering  activity  referred  to  above  becomes 


Table  2. 

List  of  low-income  countries 

Kampuchea  Dem. 

Sierra  Leone 

Bangladesh 

Zaire 

Lao  PDR 

Niger 

Bhutan 

Benin 

Ethiopia 

Pakistan 

Mali 

Tanzania 

Nepal 

Afghanistan 

Somalia 

Central  African  Rep. 

Burundi 

Madagascar 

Chad 

Haiti 

Mozambique 

Mauritania 

Burma 

Lesotho 

Upper  Volta 

Uganda 

Vietnam 

Angola 

India 

Sudan 

Malawi 

Togo 

Rwanda 

Kenya 

Sri  Lanka 

Senegal 

Guinea 

Indonesia 
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feasible  in  an  economic  manner.  The  above  type  of  activity  obviously  presupposes 
a  high  level  of  skill  availability  in  the  country.  Research  and  development 
activities,  education  and  training  in  computer  science  and  technology  at  academic 
institutions  are  a  prerequisite  for  the  development  of  such  skills. 

It  is  obvious  that  unless  a  conscious  decision  is  taken  to  develop  self-reliance 
and  consequently  develop  the  infrastructure  and  support  sen.  ices,  a  country  would 
go  on  depending  upon  imported  equipment  and  services. 

It  is  the  marketing  pressures  of  manufacturers,  political  pressures  and  some¬ 
times  the  availability  of  surplus  capital  which  may  make  a  country  continue  to 
depend  on  imported  equipment  and  imported  support  seniees  and  thwart 
meaningful  development  in  the  country'.  In  the  short-term  it  is  possible  that  many 
countries  may  not  have  the  requisite  skills.  If.  then,  we  have  to  depend  upon 
outside  support,  it  is  perhaps  better  that  we  depend  upon  each  other.  Let  a  real 
transfer  of  technology  take  place  under  the  TCDC  (Technical  Co-operation 
between  Developing  Countries)  concept,  and  not  just  an  exchange  of  g<x>ds  and 
services  for  finance  leading  to  a  continued  dependence  on  imports  and  restricting 
the  growth  of  a  nation's  economy. 
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The  Informatics  Industry  in  Mexico 
and  its  Future  Prospects 


Carlos  Enriquez  Arcaraz 

Ministry  of  Programming  and  Budgeting.  Mexico  City 


BACKGROUND 

w* . 

'A  definition  or  oirrini  phobi.i-ais  in  Mexico's  informatics  industry  involves  an 
analysis  of  the  conditions  under  which  this  new  technology  developed  in  this 
country  and  of  the  factors  that  have  influenced  its  behaviour  in  the  course  of  time. 

Electronic  data  processing  technology  was  introduced  to  our  owmlfv-in  the 
mid-fifties.  In  the  early  sixties,  after  a  few  isolated  acquisitions,  the  use  of 
computers  began  to  grow  consistently  and  international  manufacturers  of  these 
products  took  advantage  of  this  growth  to  establish  offices  in  this  country.  These 
facilities  were  solely  for  marketing,  because  in  terms  of  actual  demand  the  market 
was  as  yet  too  small  to  set  up  manufacturing  or  assembling  operations  for  such  an 
expensive  and  sophisticated  technology. 

However,  there  was  a  steadily  rising  trend  in  the  use  of  this  technology,  as 
the  installed  computer  capacilv  in  the  country  increased  from  100  units  in  |0oo  to 
more  than  1000  in  I07S.  a  fact  which  caused  imports  to  increase  in  the  same  ratio. 
Expenditure  in  this  area  amounted  to  20  million  dollars  in  the  late  sixties:  this 
figure  had  doubled  In  1070  and  had  grown  live  fold  bv  I07S. 
v  '■  V  .  fter^liz/y  growth  of  computer  imports,  as  well  as  the  country's  need  for 
informatics  technology,  is  largely  an  outcome  of  Mexico's  industrial  growth. 

However,  the  use  of  this  technology  gave  rise  to  a  number  of  difficulties  due 
to  the  absence  of  an  appropriate  human,  technical,  industrial,  financial  and  legal 
infrastructure.  If  all  these  things  had  been  present,  the  potential  benefits  of  the 
new  technology  would  have  been  more  efficiently  capitalised,  but  their  absence 
made  it  necessary  to  improvise  mechanisms  to  regulate  the  import  of  these 
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products  and  to  rationalise  their  use.  neglecting  the  creation  of  measures  that 
would  promote  this  new  technology  to  meet  national  requirements  and  reduce 
Mexico's  dependency  on  other  countries.  Multinational  corporations  took  ad¬ 
vantage  of  this  lack  of  foresight  to  gain  entry  into  this  country  and  created  aa 
oligopolistic  market. 

It  is  estimated  that  the  present  universe  of  computer  goods  and  services 
suppliers  is  made  up  of  some  6.000  organisations,  whose  total  revenue  in  1978  was 
of  the  order  of  38.000  million  dollars.  Eighty  per  cent  of  this  amount  (30,742 
million  dollars)  was  accounted  for  by  only  seven  companies,  known  as  the 
"Mainframers".  These  companies  dominate  the  Mexican  market,  as  they  supply 
the  largest  portion  of  the  informatics  infrastructure  presently  in  use  in  the 
country;  an  infrastructure  which  has  been  managed  in  keeping  with  interests  that% 
are  not  totally  consistent  with  thr>se  of  the  nation. 

The  need  to  collect,  process,  store  and  retrieve  an  immense  amount  of  data  in 
a  logical  and  orderly  way  and  with  maximum  speed  and  minimum  effort  brought 
about  the  proliferation  of  electronic  computers,  and  because  of  this  need,  com¬ 
puters  became  solidly  entrenched  in  the  country's  organisational  structure,  creat¬ 
ing  a  direct  dependence  on  this  tool,  as  it  helped  organisations  to  grow  to  such  ah 
extent  that  their  management  and  control  with  the  manual  systems  used  formerly 
became  virtually  impossible. 

However,  because  of  this  tool's  sophisticated  technology  and  high  cost  of 
manufacture — in  addition  to  other  characteristics — it  cannot  be  manufactured 
entirely  within  the  country  at  competitive  prices.  In  spite  of  the  financial  benefits 
that  such  manufacture  would  generate,  the  technological  complexity  of  the 
components  makes  domestic  manufacture  impossible,  thus  further  strengthening 
our  dependency  on  other  countries  through  the  international  organisations  active 
in  the  Mexican  market. 

This  multinational  presence  in  the  growth  of  informatics  has  influenced  in  the 
past  the  adoption  and  development  of  informatics  technology  in  Mexico,  since 
almost  all  suppliers  of  computer  goods  and  services  in  the  country  are  part  of 
multinational  corporations  or  depend  on  such  organisations. 


MEXICAN  MARKET  STRUCTURE 


According  to  data  being  compiled  by  the  General  Bureau  of  Informatics  Policy 
of  the  Ministry  of  Programming  and  Budgeting,  there  are  some  350  companies  in 
the  country  that  may  be  considered  as  direct  or  indirect  suppliers  of  the  national 
market;  of  which  only  92  can  be  considered  important  because  of  their  total  sales 
volume,  which  in  1978  amounted  to  265  million  dollars. 

Of  these  92  companies.  37  sell  hardware.  28  sell  supplies  and  57  provide 
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services.  The  tiilference  in  the  total  is  because  some  companies  sell  both  hardware 
and  service  at  the  same  time. 

A  comparative  analysis  of  the  revenue  percentage,  worldwide,  of  the  seven 
majors  (80  per  cent)  compared  to  their  market  share  in  Mexico  that  same  year  (61  per 
cent)  seems  to  show  that  their  position  here  is  not  as  strong  as  in  other  parts  of  the 
world. 

However,  an  itemised  breakdown  of  their  revenue  in  Mexico  shows  that  they 
had  71  per  cent  of  the  hardware  market  and  only  14  per  cent  in  supplies.  Their 
market  share  for  services  was  8.1  per  cent,  so  we  must  conclude  that  in  all  items 
where  sales  were  dependent  on  technology,  these  companies'  market  share  is  very 
similar  to  what  they  have  in  the  rest  of  the  world. 

As  to  other  percentages,  both  in  hardware  and  services,  local  firms  compete 
with  organisations  which,  although  not  considered  part  of  the  seven  ma  jors,  do  have 
foreign  capital  and  a  predominant  market  share,  so  that  the  purely  Mexican 
companies  cater  only  for  marginal  market  requirements. 


DIFFICULTIES  FACING  INDIGENOUS  SUPPLIERS 


Thisi  companiI'S  art  in  an  unfair  competitive  position  vis-a-vis  international 
firms,  because  they  must  import  foreign  technology  by  purchasing  patents, 
manufacturing  licences  and  specialised  machinery  at  free  market  prices,  since 
their  volume  is  not  enough  for  them  to  be  considered  internationally  important 
clients  (the  country's  consumption  of  informatics  goods  and  services  represents 
less  than  I  per  cent  of  the  world  market)  and  therefore  they  cannot  demand  special 
prices. 

Moreover,  they  have  no  access  to  low  cost  financing  or  soft  international 
loans.  Their  operations  are  conducted  virtually  on  a  cash  basis  px>  days  al  most) 
and  thus  they  cannot  be  flexible  in  their  marketing  practices  or  sell  on  credit 
because  of  their  inadequate  liquidity,  nor  can  they  afford  to  wait  a  long  time  for 
buying  decisions. 

The  supposed  comparative  advantage  of  cheap  labour  is  cancelled  out  In  the 
high  relative  price  of  components  and  other  structural  factors. 

Furthermore,  the  educational  system  in  the  past  had  taken  no  measures  to 
provide  this  sort  of  academic  training,  and  the  result  is  a  shortage  of  personnel 
with  formal  training  and  the  proliferation  of  technicians  trained  by  vendors,  who 
do  so  in  such  a  way  as  to  bind  them  to  their  own  particular  product. 

In  addition,  most  users  who  acquired  hardware  in  the  past  did  so  on  a  lease 
basis  because  high  prices  made  purchasing  prohibitive,  and  the  marketing  policies 
of  vendors  were  designed  around  the  lease  of  a  complete  package  (hardware, 
software,  training,  maintenance  and  service)  claiming  that  it  was  better  for  users 
because  of  convenience  and  technical  obsolescence.  The  result  was  that  the 
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suppliers  of  goods  and  services  had  a  captive  market,  and  to  further  their 
commercial  interests  they  made  it  impossible  for  users  to  go  to  alternative  vendors. 
This  has  been  a  great  obstacle  to  the  penetration  of  local  firms  in  this  market. 

Other  problems  that  frequently  arise  are  an  incorrect  interpretation  of  tariff 
classifications  and  the  time  consuming  procedures  to  secure  importation  permits 
and  administrative  red  tape  in  case  of  claims  arising  from  import  problems. 

With  the  purpose  of  helping  a  local  informatics  industry,  in  I47S  manufac¬ 
turers  were  asked  to  submit  manufacturing  plans  using  a  larger  amount  of 
domestic  inputs  to  qualify  for  tax  incentives. 

Although  many  companies  submitted  their  manufacturing  programmes  with 
domestic  inputs,  only  eight  can  be  considered  of  importance  in  the  local  market, 
and  of  these,  five  are  totally  Mexican  and  independent. 

Of  the  other  three,  one  is  closely  linked  by  its  source  of  technology  to  a 
multinational  corporation,  under  the  OEM  system  (Original  Equipment 
Manufacturer):  and  the  other  two  are  multinational  organisations  with  manufac¬ 
turing  facilities  in  Mexico. 

Their  major  products  on  the  market  are  modems,  microcomputers,  teleprin¬ 
ters  and  magnetic  disk  holders.  However,  the  ratio  of  domestic  inputs  is  not  more 
than  33  per  cent  in  any  case. 

The  local  market  is  restricted  and  insufficient  for  them  to  have  mass  produc¬ 
tion  with  economies  of  scale.  In  spite  of  the  Mexican  market's  natural  tin  nation, 
the  variety  of  computer  models  on  the  market  is  much  too  extensive.  Of  some  235 
multipurpose  computer  models  in  the  world  market  in  l‘I79.  more  than  1 4(1  were 
sold  in  Mexico. 

The  total  number  of  multipurpose  computer  models  (235)  in  a  large  market, 
like  that  of  the  US.  for  example,  with  more  than  Wl.tMKl  computers,  means  that 
there  are  groups  of  a  certain  kind  of  hardware  with  sufficiently  homogeneous 
characteristics  tv)  create  specialised  services  or  industrial  activities  warranted  by 
the  economies  of  scale. 

An  entire  industry  of  specialised  firms  has  been  created  around  some 
computer  lines,  and  even  around  some  models,  that  build  compatible  peripheral 
equipment  and  design  educational  programmes  and  application  packages, 
independently  of  the  original  manufacturers. 

In  Mexico,  however,  the  users  of  most  of  the  140  computer  models  form 
very  small  groups  which  in  no  way  justify  the  organisation  of  a  special  training 
program  unless  developed  by  the  vendor  at  the  home  office. 

The  highly  fragmented  market  is  one  of  the  main  causes  for  the  slow  growth 
of  a  national  informatics  industry,  even  in  fields  where  industrialisation  is  possible, 
such  as  software  development,  application  packages  and  terminal  construction. 

Efforts  to  organise  users  of  different  suppliers  and  even  of  different  models  to 
improve  service  and  act  together  for  the  development  and  exchange  of  software 
have,  basically,  succeeded  in  improving  service. 

The  supply  of  minicomputers  is  even  more  fractional,  not  only  because  of  the 
variety  of  models  made  by  the  same  manufacturers,  but  also  because  of  the 
increasing  number  of  vendors. 
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The  runaway  increase  in  numbers  of  vendors  hurls  consumers  used  to  certain 
rules  of  the  industry,  like  maintenance  service  guarantees,  technical  support, 
training  and  others.  Vendors  of  the  latest  generation  of  hardware  do  not  supply 
these  guarantees  and  frequently  leave  users  without  service  or  spare  parts. 

This  damages  both  users  and  the  incipient  national  microelectronics  industry  , 
because  of  the  negative  impact  on  the  image  of  the  mini  and  microcomputer 
industry. 

Competition  in  the  foreign  market,  particularly  in  I.Af-TA  (Latin  American 
Free  Trade  Association)  was  restricted  by  the  Supplementary  Agreement  to 
Article  15  of  the  Montevideo  Treaty,  entered  into  in 

By  this  agreement,  production  and  exportation  of  "machinery  for  infor¬ 
mation  processing"  was  assigned  to  Brazil,  from  where  computers  are  exported 
duty  free  to  all  Latin  American  countries.  Mexico,  as  a  party  to  this  agreement,  is 
therefore  excluded  from  any  participation  in  this  market. 


ACTIONS  TAKKN 


In  mew  oe  all  these  problems,  the  Mexican  government  has  undertaken  a  number 
of  specific  actions  designed  to  promote  and  encourage  the  growth  of  a  national 
informatics  industry .  The  preparation  of  a  National  Plan  for  Informatics  Resource 
Development  is  currently  under  way.  This  plan  shall  cover  all  informatics  tech¬ 
nology  and  its  dissemination  and  application,  including  such  things  as: 

Improvement  of  national  productivity  and  efficiency  bv  means  of  a  rational 
application  of  technology: 

Creation  of  growing  awareness  of  the  implications  of  using  tins  kind  of 
technology: 

A  reconsideration  of  the  legal  framework  that  now  governs  infointatics.  since 
the  manufacture  and  use  of  this  technology  will  raise  new  issues  that  must  be 
covered  by  the  legal  system: 

Co-ordination  of  research  and  development  efforts  ol  the  various  universities, 
research  institutions  and  corporations  in  the  country. 

Use  by  the  government  of  its  massive  purchasing  powet  and  icquiremcnts  to 
implement  strategies  and  actions  for  the  benefit  of  domestic  iiulustiv  and  even 
its  possible  direct  participation  in  financial  nsks 

In  short,  the  plan  is  to  establish  the  basic  premises  and  guidelines  for  a  policy 
regarding  the  development  of  informatics  resources,  so  that  an  appropriate 
infrastructure  can  be  laid  down  that  will  allow  computers  to  be  fully  and  profitably 
utilised  throughout  the  country. 

At  the  same  time  as  the  National  I’lan  for  Development  of  Informatics 
Resources  is  being  prepared,  several  other  actions  have  been  initiated  to  organise 
users  of  the  various  makes  and  even  of  the  various  models,  with  the  purpose  of 
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'improving  service  and  exchanging  and  developing  software,  through  the  In¬ 
formatics  Technical  Consulting  Committees  of  the  Federal,  State  and  Municipal 
Governments. 

’Typical  contracts'  have  been  developed  by  users  and  the  Federal  Ad¬ 
ministration’s  major  vendors,  and  an  agency  has  been  created  to  regulate  federal 
acquisitions  based  on  technical,  economic  and  financial  feasibility  studies. 

In  order  to  regulate  the  establishment  of  foreign  corporations,  a  number  of 
policy  guidelines  have  been  proposed  to  deal  with  foreign  investment  in  the  area 
of  electronic  data  processing. 

There  are  several  financial  agencies  with  the  basic  objective  of  promoting  the 
growth  of  small  and  medium  industry,  such  as  The  Guarantee  and  Promotion 
Fund  for  Small  and  Medium  Industry,  the  National  Project  and  Study  Fund,  the 
National  Industrial  Promotion  Fund  and  the  Trust  Funds  for  Industrial  and 
Commercial  Parks  and  Centres.  Small  and  medium  business,  such  as  the  in¬ 
formatics  industry,  can  go  to  these  agencies  to  secure  loans  for  pre-investment 
studies,  as  well  as  shot!  and  long  term  loans  for  risk  capital  or  installation  of 
facilities. 

Technical  assistance  has  been  provided  by  specialised  institutions,  such  as  the 
National  Productivity  Center,  the  Fund  for  Industry  Information  and  Documen¬ 
tation.  the  National  Science  and  Technology  Council  and  the  Industrial  Financing 
Technical  Support  Institute.  To  perform  all  these  functions  an  action  tool  has 
been  designed  called  "industrial  extensionism” — an  innovation  in  this  field — 
implemented  by  specialised  and  experienced  agents  who  directly  advise  busi¬ 
nessmen  and  industrialists,  supplying  a  complete  package  of  service  and  support, 
so  as  to  gradually  solve  the  various  problems  faced  by  industry. 

A  study  is  presently  under  way  to  analyse  the  current  characteristics  of  the 
national  informatics  industry  and  of  research  being  conducted  in  this  field,  so  as  to 
identify  the  major  problems  in  the  way  of  its  development.  'This  study  shall  be  the 
base  for  the  promotion  of  strategy  guidelines  and  policies  to  orient  this  industry 
towards  a  development  pattern  in  keeping  with  the  country  ’s  requirements. 

I  hese  measures  have  been  adopt  oil  by  the  Federal  Government  in  view  of 
the  need  to  promote  various  sectors  of  vital  importance  for  the  nation's 
development.  Fleclronic  data  processing  is  considered  to  he  one  of  these  because 
of  the  many  and  complicated  links  that  connect  its  technology  to  the  different 
strategic  areas  and  sectors  of  the  country. 


ADP00J464 


\ 


he  Computer  Knowledge  Industry — A 
Look  at  the  Economic  Rationale  of  a 
New  Phenomenon  from  the  East 


Robert  Ian 

Singapore  Computer  Society.  Singapore 


SOME  FACTS  ABOUT  SINGAPORE 


Tin;  Ri-ih  hi  h  oi-  Singapore  lies  just  north  of  the  equator  at  the  southern  tip  ol  the 
Malay  Peninsula.  It  stands  on  the  ancient  trade  routes  between  east  and  west  and 
continues  even  today  to  be  a  vital  link  in  the  movement  of  people  and  goods  from 
all  parts  of  the  world.  This  strategic  location  enables  Singapore  to  establish  close 
trade  ties  between  all  countries  in  the  Asian  region.  To  the  north.  Singapore 
serves  Malaysia,  Thailand,  Philippines.  Korea.  Japan  and  all  other  countries  in 
between,  to  the  south.  Indonesia.  Austialia  and  New  Zealand,  to  the  west  the  vast 
markets  of  the  Indian  sub-continent  and  Europe  and  to  the  east,  the  United  States 
of  America. 

Singapore  is  an  island  city  state  with  an  area  of  650  sq.  kilometers.  The 
population  of  2.5  million  makes  it  one  of  the  most  densely  populated  areas  in  the 
world.  Singapore  is  multi-racial,  multi-lingual  and  multi-cultural.  All  Singaporeans 
intermingle  in  a  harmonious  pot-pourn  of  languages,  sounds  and  colours.  Sin¬ 
gapore  has  four  official  languages  comprising  English.  Mandarin.  Malay  and 
Tamil.  All  citizens  of  the  country  are  treated  equally  and  no  discrimination  of  any 
sort  exists. 

Literacy  among  Singaporeans  is  almost  100  per  cent.  The  English  language  is 
the  language  of  technology,  science,  government  and  business.  Most  of  the 
population  is  bilingual  with  the  English  language  as  the  common  language.  During 
the  past  10  years  Singapore  has  emerged  as  a  centre  of  finance  for  the  whole  of 
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the  South  East  Asia  region.  There  are  all  together  100  banks  operating  in 
Singapore  either  as  full  banks  or  offshore  banks.  By  and  large  there  is  no  import 
duty  levied  on  capital  and  essential  consumer  gix>ds  and  there  is  no  foreign  . 
currency  exchange  control.  (See  Table  I.) 

As  a  countrv  Singapore  is  known  as  the  cleanest  city  in  Asia  with  a 
reputation  for  strictly  enforcing  the  preservation  of  the  high  quality  of  the 
environment.  Its  people  are  highly  disciplined  and  motivated.  All  male  citizens' 
are  required  to  undergo  2'  years  of  compulsory  fulltime  military  service. 


Table  1.  Banks  in  Singapore  (by  country  of  incorporation) 

Number  of  Banks:  lW 

Number  of  countries  represented:  22 

Country  of  Incorporation 

Number  of  banks 

United  States  _ 

_ 

_ 

A  A 

Singapore 

_ 

12 

Japan 

_ 

11 

United  Kingdom 

_ 

s 

Malaysia 

_ _ 

5 

Canada  _  . 

_ _ 

5 

India  . . 

_ 

N 

West  C icrmanv 

_  _ _ _ 

4 

Irance  . . . 

4 

Switzerland 

_ 

3 

Hongkong 

. 

_ 

3 

China  . . 

_ _ 

•> 

Australia  . _ 

. 

_ _ 

■> 

Netherlands 

_ 

South  Korea  _ 

. 

_ 

-» 

Brazil 

_ _ _ 

_ _ 

i 

Philippines  .  _ 

_ _ 

i 

Thailand 

_ 

_ _  - 

i 

Indonesia  — 

.. 

-  ._  _ 

i 

Italy  _ 

_ _  . 

.  . 

i 

Pakistan 

__  .  . .  .. 

i 

Spain 

_  ....  . 

i 

I  aiwan 

- - - 

i 

Growth  of  C  ommercial  Banks  in  Singapore 

end-.lan 

197(1 

1975 

1980 

1981 

lull  1 

iccnce  2" 

37 

37 

JS7 

Restricted  _ 

12 

12 

12 

Offshore  _ 

21 

47 

49 

Total 

_  27 

70 

97 

99 
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Table  2.  Unemployment  in  Singapore  1960-1978 

Percentage  of 

Year  Number  ('000)  Labour  Force 


I960 

67.0 

13.5 

1965 

70.6 

12.3 

1970 

75.8 

10.4 

1974 

34.0 

4.0 

1978 

35.7 

3.6 

The  picture  painted  of  Singapore  did  not  come  about  because  of  some 
fortunate  circumstance.  Some  15  years  ago  the  picture  was  extremely  grim  to  say 
the  least.  When  Singapore  became  independent  in  1965.  it  faced  the  frightful 
combination  of  high  unemployment,  the  complete  absence  of  a  viable  industrial 
base  and  total  absence  of  natural  resources.  Furthermore  the  social  and  govern¬ 
mental  system  left  behind  by  a  colonial  government  made  the  rebuilding  of  a 
nation,  together  with  its  attributes,  a  matter  of  vital  and  urgent  necessity  regard¬ 
less  of  how  benign  the  past  colonial  government  could  have  been.  By  a  fortunate 
combination  of  geopolitical  circumstances  over  the  past  15  years  and  the  prag¬ 
matic  and  sometimes  even  painful  decisions  which  have  to  be  taken  to  establish  a 
long  term  economic  base.  Singapore  was  able  to  navigate  the  troubled  and 
turbulent  years  of  the  '70s  with  reasonable  success.  (See  Table  2  and  Table  3.) 

By  1973  Singapore  achieved  practically  full  employment.  In  the  years  that 
followed  it  became  necessary  to  import  guest  workers  to  man  the  more  labour- 
intensive  industries.  By  1979  about  10  per  cent  of  the  total  work  force  in  Singapore 
were  immigrants.  The  long  term  implications  of  this  trend  and  its  impact  upon  the 
social  fabric  of  Singapore  were  not  lost  on  the  planners.  It  became  clear  that  the 
continuation  of  labour-intensive  but  low  productivity  industries  could  seriously 
affect  the  prospects  of  economic  viability  in  the  21st  century. 


RESTRUCTURING  THE  ECONOMY 
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In  tm  steps  were  taken  to  restructure  the  economy™  aim  specifically  at  industries 
with  a  high  level  of  technology.  Many  of  these  target  industries  such  as  avionics 
require  extensive  inputs  in  terms  of  manpower  training  and  capital  investment.  In 
this  connection,  encouragement  is  given  in  the  form  of  attractive  financial 
packages.  Wages  have  been  allowed  to  drift  upwards  as  an  incentive  to  workers  to 
upgrade  themselves.  Re-training  of  staff  by  employers  for  higher  levels  of  work 
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are  subsidised  In  (iou'nimcnt.  Tax-holidays  anil  soft  loans  for  approved  in 
ilnstrics  arc  also  ollcrcil. 

Ihese  measures  resulted  in  the  phasing  out  of  a  number  of  industries  which 
were  unable  or  unwilling  to  respond  to  the  change  in  industrial  climate  However 
it  is  not  correct  to  sax  that  the  economic  planners  of  Singapore  are  a  callous  or 
unsympathetic  lot  to  entrepreneurs  who  have  invested  substantially  in  Singapore 
1  he  opportunities  for  the  transformation  of  industries  exist  and  generous  assis 
tancc  is  always  offered  bx  the  Government  to  help  to  upgrade  the  level  ol 
technology  in  any  industry.  It  must  he  realised  that,  as  a  count  rx  moves  aw  ax  from 
the  more  basic  forms  of  industry  because  of  the  increasing  competence  ol  its 
people  and  the  need  to  look  beyond  the  role  of  providing  cheap  labour  for 
unproductive  industries,  the  entrepreneurs  must  respond  in  like  manner  in  order 
to  stay  in  business.  All  developing  countries  have  this  aspiration  and  there  is 
nothing  adverse  in  such  countries  aiming  to  take  their  rightful  places  among  the 
ranks  of  developed  countries. 

Asia  is  a  vast  Inndmass  housing  one  third  of  humanity  It  is  largelv  under¬ 
developed  and  in  many  instances,  technology  is  almost  completely  unknown. 

As  a  notable  exception  to  countries  in  Asia.  Japan  has  been  flexing  its 
industrial  muscles  over  the  last  two  decades  Its  entry  into  the  automobile  and 
consumer  electronics  markets  and  its  aggressive  marketing  policies  together  with 
high  productivity  of  labour  aiming  at  zero-defect  products  have  completely 
mesmerised  other  developed  countries.  There  is  evidence  now  to  show  that  Japan 
is  planning  to  play  a  larger  role.  The  larger  corporations  are  beginning  to  acquire 
interests  in  production  facilities  in  the  West  and  are  extending  their  manufactur¬ 
ing  bases  beyond  Japan.  The  smaller  corporations  in  Japan  with  similar  interests 
are  also  planning  mergers  and  acquisitions  to  secure  sufficient  clout  to  improv  e  on 
their  efficiency  and  market  positions.  It  is  clear  that  Japan  will  attempt  to  preserve 
and  improve  upon  its  dominant  market  |xosition  by  transforming  her  narrow 
production  base  at  home  to  a  world-wide  network  anil  also  to  take  advantage  of 
any  indigenous  research  and  development  capability  especially  in  the  advanced 
Western  countries  in  order  to  maintain  its  long-term  leading-edge  position. 

In  computer  manufacture  and  informatics.  Japan  occupies  top  position  in 
Asia.  Its  burgeoning  informatics  industry  has  overtaken  many  developed  coun¬ 
tries  and  today  is  second  only  to  the  United  States.  Research  and  development 
into  VLSI  technology  and  the  unheralded  but  significant  progress  in  robotics  have 
resulted  in  a  strong  base  to  dominate  informatics  in  the  2 1  si  century  .  Japan's  past 
performance  in  penetrating  established  markets  gives  every  reason  to  think  that 
its  efforts  in  the  informatics  market,  which  is  still  early  in  its  product  life  cycle,  will 
prove  to  be  equally  if  not  more  spectacularly  successful.  (See  Table  4.) 

Asia  represents  the  biggest  area  of  potential  growth  in  the  world.  The  next  20 
years  will  hopefully  see  a  rationalisation  of  the  political  and  economic  pot-pourri 
of  Indo-China  and  the  Peoples  Republic  of  China.  The  increasing  stability  of  the 
South  East  Asia  region  through  consolidation  of  ASEAN  will  obviously  streng¬ 
then  the  purchasing  power  of  the  region  and  enhance  its  position  as  a  market  for 
advanced  technology.  It  is  not  unrealistic  to  expect  that  this  market  could  exert 
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considerable  pressure  on  the  direction  which  informatics  will  take  in  the  region. 
Informatics  technology  applicable  in  the  developed  countries  would  no  longer  be 
foisted  upon  countries  in  South  East  Asia  without  regard  for  the  differences  in 
cultural,  sociological  and  economic  backgrounds.  As  with  all  products  the  market 
must  ultimately  decide  on  what  it  wants.  In  Asia  this  is  no  different  and  the 
informatics  industry  must  accept  the  fact  that  the  Asian  environment  will  require 
Asian  solutions  to  Asian  problems. 

Singapore  is  a  traditional  free  port  and  almost  all  manner  of  legitimate 
businesses  and  enterprises  are  allowed  to  operate  with  practically  no  Government 
intervention.  The  system  of  education  with  its  emphasis  on  the  hard  sciences  and 
mathematics  facilitates  a  natural  shift  to  almost  all  areas  of  technology. 

The  first  computer  was  installed  in  Singapore  in  1965.  As  of  this  moment, 
there  are  over  40(1  computer  installations  of  various  sizes  but  not  including 
microcomputer  systems.  It  is  anticipated  that  the  number  of  installations  will  grow 
to  a  thousand  by  the  end  of  1084.  This  works  out  to  about  0.04  per  cent  saturation 
over  2.5  million  people  in  Singapore.  Applications  are  varied  and  range  from 
international  network  systems  for  airline  reservations  to  banking  systems,  process 
control  systems  in  the  three  oil  refineries  in  Singapore  and  the  normal  business 
and  management  applications. 

'  ■  '  s.  ' 
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DEVELOPMENT  OF  A  SOFTWARE  INDUSTRY 


Tn  pi.annin <!  the  emergence  of  a  software  industry  in  Singapore  over  the  next  Id 
years,  the  Singapore  Government  paid  particular  attention  to  the  supply  and 
quality  of  manpower.  In  this  regard  the  education  curricula  were  reviewed  and 
new  training  institutions  established  for  the  express  purpose  of  training  software 
personnel. 

To  bqeki  with,  computer  studies  as  an  examination  subject  will  be  offered  to 
all  A-level\itudents  with  effect  from  this  year.  Over  200  mini  and  micro  processors 
will  be  installed  in  all  secondary  and  pre-university  schools  within  the  next  18 
months.  Teachers  have  been  undergoing  training  since  mid-80  to  ensure  proper 
staffing  in  the  schools.  The  National  University  of  Singapore  has  revamped  its 
syllabus  to  include  a  large  element  of  computing  in  its  curriculum  in  addition  to 
pure  computer  science.  This  will  ensure  that  graduates  would  be  suitably  trained 
to  be  productive  almost  immediately.  Teaching  of  computer  usage  is  also  included 
in  other  disciplines  such  as  engineering,  science,  business  administration,  com¬ 
merce,  economics  and  so  forth. 

A  training  institute  known  as  The  Japan  Singapore  Institute  of  Systems 
Technology  was  to  be  set  up  by  the  end  of  ID8 1 .  This  institute,  a  joint  venture 
between  the  Japanese  and  Singapore  Governments,  will  train  software  personnel 
for  both  large  and  the  minicomputer  systems.  It  will  also  offer  training  courses  for 
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non-computer  professionals  such  as  engineers,  managers  and  upgrading  courses 
for  existing  computer  personnel  in  the  market.  A  second  institute  known  as  the 
Institute  for  Systems  Studies  will  also  he  set  up.  The  initial  objective  of  this 
institute  is  to  concentrate  its  training  to  basic  entry  level  software  personnel  but 
the  institute  will  work  closely  in  future  with  the  National  University  of  Singapore 
and  computing  professionals  on  software  at  the  leading  edge  of  the  technology. 
Computing  studies  have  recently  been  introduced  into  the  two  technical  colleges 
in  Singapore.  Another  two  technical  colleges  are  expected  to  be  established  In 
mid- 1  Mbits  and  they  will  have  computing  included  in  their  curriculum. 

These  steps  have  been  taken  to  ensure  a  steady  supply  of  high  quality 
manpower  in  Singapore.  The  Singapore  Computer  SvKiety  has  been  asked  to 
assist  in  ensuring  professional  competence  and  standards  in  the  industry.  Contacts 
have  been  made  with  the  Institute  for- Certification  of  Computer  Professionals  in 
the  United  States,  the  British  Computer  Society  and  the  Ministry  of  International 
Trade  and  Industry  of  Japan  to  explore  the  possibility  of  reciprocity  in 
qualifications  and  membership.  The  development  plan  calls  lor  the  production  of 
10.000  highly  trained  personnel  by  mid-lMSOs. 

On  the  business  side  of  the  coin,  various  incentives  in  terms  of  financial 
support  and  tax-holidays  will  be  introduced  by  the  Singapore  Government. 
Purchased  computer  equipment  can  be  written  off  against  corporate  tax  over  .% 
years.  Organisations  who  send  their  F.DP  staff  for  upgrading  courses  either  in 
Singapore  or  overseas  could  be  subsidised  by  the  Government  up  to  a  maximum 
extent  of  70  per  cent  of  the  total  training  cost.  Guidelines  are  being  prepared  to 
allow  tax  relief  on  income  from  software  developed  in  Singapore  and  exported 
overseas.  The  Government  will  also  liberalise  the  issue  of  professional  and 
employment  passes  for  computer  experts  who  wish  to  set  up  offices  or  work  in 
Singapore. 

You  may  well  ask  whether  Singapore  has  gone  overboard  and  created  an 
overkill  situation  to  develop  an  informatics  and  software  industry.  You  might 
even  feel  that  this  mad  rush  to  train  a  large  manpower  base  is  inconsistent  with 
the  nature  of  the  constantly  changing  technology.  You  might  also  say  that  without 
first  identifying  the  markets  for  different  software,  it  would  be  wasteful  of 
resources  to  embark  on  such  an  ambitious  training  programme. 

These  and  many  other  questions  have  been  asked.  For  a  small  country  such 
as  Singapore,  having  only  recently  overcome  the  frightful  attrition  of  high 
unemployment  and  low  skills  content  of  its  workforce,  and  having  to  contend  with 
the  stark  realities  of  zero  resource  backing,  the  thrust  towards  the  informatics 
industry  must  be  one  of  the  few  options  available  to  ensure  the  continued  growth 
and  prosperity  of  the  country.  Looking  at  the  informatics  world  map.  it  is  clear 
that  the  massive  potential  of  Japan  must  be  recognised  and  accepted  as  a  force 
which  will  exert  substantial  influence  in  the  shaping  of  informatics  and  the 
direction  it  will  take.  For  a  developing  country  like  Singapore,  it  is  impossible  to 
compete  with  the  industrial  giants  of  the  developed  nations  with  their  established 
product  and  marketing  networks.  Joint  ventures  with  multinationals  could  at  best 
place  Singapore  interests  in  the  position  of  less  than  preferred  shareholders. 


Informatics  as  a  market  product  is  still  very  early  -n  its  life  cycle  and  as  the  world 
moves  towards  increasing  automation  in  repetitive  chores  to  maximise  produc¬ 
tivity  of  manpower  and  diminishing  resources,  the  life  cycle  of  informatics  as  a 
genus  is  open-ended.  Singapore's  commitment  to  the  informatics  industry  in 
future  is  no  more  than  try  ing  to  secure  for  itself  a  leading-edge  position  in  a  growing 
market.  The  circumstances  of  education,  language  and  economics  all  appear  to  he 
auspicious.  Perhaps  in  the  arena  of  computers  and  informatics  small  may  indeed 
prove  to  be  beautiful. 
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Appropriate  Informatics  for 
Developing  Countries 


Computer  Maintenance  Coroporation 
India 


THE  PROBLEMS  OF  DEVELOPING  COUNTRIES 


Tin  invnoi’iNc,  cocstkii-.s  have  common  problems — problems  of  hunger, 
poverty,  elimination  of  illiteracy,  and  the  identification  and  management  of 
resources.  The  role  of  informatics^  these  areas  cannot  be  ignored.  However,  we 
cannot  also  ignore  the  fact  that  the  role  of  informaticsVill  vary  significantly  from 
one  country  to  the  other.  The  technologies  developed  in  the  industrialized 
countries  are  meant  for  mass  production  and  large  scale  units.  These  are  normally 
capital  intensive  with  a  heavy  bias  on  labour  saving  devices.  Further,  these 
technologies  assume  the  existence  of  certain  infrastructures  and  stability  of 
industrial  activity>5*rhis  unfortunately  is  not  the  situation  in  the  developing 
countries.  The  extremely  wide  and  unpredictable  fluctuations  in  the  supply  of  raw 
materials  and  other  inputs  put  heavy  strain  on  the  small  scale  industries  sector  and 
have  defied  the  use  of  informatics  in  any  meaningful  way. 

There  is  therefore  a  need  to  differentiate  between  the  model  for  development 
for  industrialized  nations  and  the  one  which  would  be  of  relevance  to  developing 
countries. 

The  biggest  single  factor  of  production  in  these  countries  is  labour.  Any 
program  or  model  therefore  suggested  for  developing  countries  has  to  ensure  that 
the  existing  level  of  unemployment  is  first  brought  down  to  a  reasonable  level. 
Only  after  this  primary  task  is  completed  can  one  visualize  programs  for  a 
qualitative  improvement  of  the  work  force. 

According  to  the  International  Labour  Office  (ILO).  despite  projections  of 
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increased  economic  production,  poverty  jvill  worsen  in  Asia  and  hy  1987  more 
than  8(H)  million  people  will  be  affected.  Tieneral  unemployment  and  lack  of  jobs 
are  at  the  root  of  Asian  poverty.  The  concentration  of  poverty  is  in  the  villages 
where  the  majority  of  the  impoverished  Asian  masses  live,  India,  for  example,  is  a 
country  of  bOO.tXK)  villages.  Approximately  eighty  per  cent  of  the  population  lives 
in  these  villages. 


NEED  TO  CONCENTRATE  ON  RURAL  SECTOR 


A  comparison  between  various  developing  and  developed  countries'  data  on 
labour  force  distribution  brings  out  very  clearly  the  need  to  concentrate  on  the 
rural  sectyt.  The  table  below  based  on  a  World  Bank  study  shows  the  distribution 
of  labour  for  some  selected  countries: 


I-abour  Force  Percentages 


Country 

Percentage  of 
Working 
Population 
( 15-04  yrs) 

Agriculture 

Industry 

Services 

Av.  Annual 
Growth  of 
Labour 
Force 

I960 

1978 

1978 

1978 

1978 

1980-2000 

India 

57 

56 

74 

1 1 

15 

2.0 

Brazil 

54 

55 

41 

r» 

57 

2.9 

UK 

65 

64 

-» 

45 

55 

0.4 

Japan 

64 

68 

!  4 

59 

48 

0.7 

FDR 

68 

65 

4 

48 

48 

- 

USA 

60 

65 

2 

55 

65 

0.9 

Iran 

51 

51 

40 

55 

27 

2.9 

China 

56 

61 

62 

25 

15 

1.4 

USSR 

65 

65 

17 

47 

56 

0.7 

The  concern  of  thinkers  and  planners  should  be  the  development  of  the  rural 
sector  first  to  ensure  decentralization  of  economic  growth  and  utilization  of 
manpower.  The  role  of  agriculture  in  the  national  economy  can  never  be 
overemphasized.  It  has  been  abundantly  clear  in  the  case  of  India  and  other 
developing  countries  and  even  some  developed  countries.  A  very  important 
observation  that  one  can  make  here  is  that  any  drop  in  the  purchasing  power  of 
the  rural  sector  in  developing  countries  can  wipe  out  all  the  efforts  for  industrial 
development.  A  corollary  of  this  perhaps  is  that  if  development  of  the  rural  sector 
is  taken  care  of.  industrial  development  will  be  taken  care  of  automatically. 
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INFORMATICS  AND  INIK'STRIAI  DIVFIOPMFNT 


Since  the  days  of  the  industrial  revolution,  the  emphasis  has  been  on  the 
growth  of  industries  in  urban  areas.  This  has  resulted  in  continuous  pressure  on 
the  small  scale  and  cottage  industries,  eliminated  artisans  and  rendered  millions  of 
people  jobless.  There  is  enough  evidence  to  show  that  in  industrialised  countries 
the  percentage  of  the  population  engaged  in  industrial  activity  is  going  down 
although  production  is  increasing. 

Recause  of  higher  economic  growth  rates  achieved  in  the  developed  nations. 
In  more  efficient  production  and  by  siphoning  capital  from  the  Third  World,  and 
extremely  low  annual  growth  rates  of  the  labour  force,  the  effects  of  a  reduction 
of  labour  utilization  are  not  felt  so  severely.  But.  in  the  developing  countries,  this 
causes  critical  problems  of  unemployment,  concentration  of  investment  in  a  few 
geographical  pockets  and  large  scale  migration  of  rural  population  to  urban 
centres  Some  of  these  men  and  women  get  employment  or  perhaps  under¬ 
employment  Others  who  do  not  get  employment  continue  to  stay  in  the  urban 
centres  in  the  fond  hope  of  getting  employment  some  day. 

The  socio-economic  implications  of  such  a  population  migration  are  multi¬ 
farious  The  strain  on  the  already  deficient  infrastructure  of  the  urban  centres  and 
the  passenger  and  goods  transportation  system,  the  increasing  crime  rate  in  the 
cities,  the  impact  of  the  alienation  of  the  breadwinner  from  the  family,  the 
emotional  strain  a  person  from  a  rural  area  goes  through  when  he  has  to  close 
down  his  loom  or  his  match  factory  due  to  unfair  competition  from  the  organised 
industrial  sector — if  all  these  factors  could  be  converted  into  monetary  values.  I 
reckon  these  would  add  up  to  a  figure  which  would  be  higher  than  the  industrial 
output  from  the  organised  sector. 

These  are  certain  realities  of  life  which  have  to  be  understood  and  examined 
before  models  of  informatics  developed  in  one  country  can  be  transplanted  into 
another.  According  to  India's  Revised  Draft  Plan  1978-83.  out  of  a  total  labour 
force  of  273  million.  4.4  million  are  unemployed.  26.49  million  are  in  recorded 
employment  and  241.98  million  are  in  informal  activity.  A  very  high  percentage  of 
this  number  is  made  up  of  a  landless  labour  force.  This  segment  of  the  labour 
force  survives  on  a  bare  subsistence  wage.  Not  only  is  employment  seasonal,  but  it 
depends  on  the  vagaries  of  nature.  The  second  source  of  earning,  the  cottage 
industries,  is  denied  to  him. 


THE  MODEL  OF  INFORMATICS  FOR  DEVELOPING  COUNTRIES 


What  is  thk  rf.i.evanck  or  informatics,  as  being  discussed  here,  to  him?  Will 
informatics  continue  to  be  accessible  only  to  the  elite  and  thus  sustain  its  elitist 
status? 

Having  said  this.  I  would  like  to  examine  the  factors  which  are  contributing 
to  a  lower  rate  of  industrial  development  in  many  of  the  developing  countries.  For 
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this  analysis,  it  is  necessary  to  divide  the  developing  countries  in  two  broad 
groups — the  rich  developing  countries  and  the  poor  developing  countries. 

In  the  case  of  the  poor  developing  countries,  apart  from  the  disruption  in  the 
supply  of  basic  industrial  inputs  like  petroleum,  coal,  electrical  power,  the  output 
of  industries  can  be  increased  only  if  the  market  can  be  broadened  or  the 
purchasing  power  of  the  people  increased.  Broadening  of  the  market  outside  the 
boundary  of  the  country  is  becoming  more  and  more  difficult  due  to  barriers 
raised  by  importing  countries.  Thus  one  comes  back  to  the  problem  of  raising  the 
purchasing  power  of  the  rural  masses. 

One  of  the  common  denominators  for  the  developing  countries  is  an  abun¬ 
dant  supply  of  human  resources.  The  model  of  informatics  for  developing 
countries  and  their  industrial  development,  therefore,  can  be  christened  the  model 
for  human  resource  utilization. 

The  world  of  computers  and  associated  informatics  is  a  very  rapidly  advanc¬ 
ing  one  and  a  very  glamorous  one.  The  Third  World  blindly  follows  the  developed 
nations  and  lives  in  a  dream  world  of  electronic  mail,  lightpens  and  laser  beam 
devices.  Many  of  the  software  packages  used  for  information  processing  in  the 
Third  World  countries  may  either  not  be  relevant  or  may  only  serve  the  interests 
of  the  organised  sector.  These  pockets  of  information  processing  have  become 
islands  which  are  cut  off  from  reality  and  from  the  majority  of  the  population. 
Their  interests  may  not  coincide  with  the  interests  of  the  people  and  the  country  but 
are  adopted  to  suit  the  needs  of  their  organisations. 

International  organisations,  academics,  administrators  and  others  interested 
in  the  welfare  of  developing  countries  have  to  undertake  the  responsibility  of 
weaning  away  developing  countries  from  blindly  following  the  industrialized 
countries.  The  emphasis  of  informatics  should  be  on  the  exploitation  of  human 
and  natural  resources,  and  on  the  rural  sector — both  agricultural  and  cottage 
industries.  An  improvement  in  these  sectors  would  generate  sufficient  savings  and 
purchasing  power  to  give  a  powerful  impetus  to  industrial  development. 

To  conclude  I  would  like  to  quote  from  E.F.  Schumacher's  Small  is  Beauti¬ 
ful-.  "The  new  thinking  that  is  required  for  aid  and  development  will  be  different 
from  the  old  because  it  will  take  poverty  seriously.  It  will  not  go  on  mechanically 
saying:  'What  is  good  for  the  rich  must  be  good  for  the  poor'.  It  will  take  care  of 
the  people — from  a  practical  point  of  view.  Why  care  for  people?  Because  people 
are  the  primary  and  ultimate  source  of  any  wealth  whatsoever.  If  they  are  left  out. 
if  they  are  pushed  around  by  self-styled  experts  and  high-handed  planners,  then 
nothing  can  ever  yield  real  fruit." 


The  Development  of  an  Informatics 
Industry  Sector  in  Ireland 


D.P.  Hanna 

Industrial  Development  Authorin’.  Ireland 


INTRODUCTION 

Tut  i  \pi  osivi  growth  of  informatics  and  the  movement  towards  the  information 
society  in  this  decade  and  the  next  has  come  about  as  a  result  of  technological 
advances  in  a  number  of  related  areas — 1 

1.  Computer  hardware,  both  mainframe  and  peripherals , 

2.  Computer  software,  particularly  on-line  systems  developments  and 
database  management  systems, 

3.  Advances  in  data  transmission  using  telecommunications  systems. 

Through  its  industrial  job  creating  agency,  the  Industrial  Development 

Authority,  the  Irish  Government  has  succeeded  in  establishing  considerable 
activity  and  expertise  in  the  country  in  both  the  hardware  manufacturing  area, 
and  increasingly,  in  the  export  software  area,  and  in  conjunction  with  the 
Department  of  Posts  and  Telegraphs,  in  the  manufacture  of  telecommunications 
equipment.  Some  comments  on  each  of  these  areas  may  be  of  interest  to  the 
Conference. 


COMPUTER  HARDWARE  AND  PERIPHERALS 


This  industkiai  sic tor  was  initial!)  selected  due  to  its  growth  (up  to  25  per  cent 
per  annum  in  Europe),  the  high  value/volume  ratio  of  its  products,  the  easy 
transportability  of  the  products,  and  its  profitability. 
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The  initial  strategy  was  to  encourage  as  many  of  the  world's  leading 
producers  of  these  products  to  come  to  Ireland  to  service  the  European  market¬ 
place.  They  were  attracted  by: 

1.  A  well  educated  workforce 

2.  Stable,  and  welcoming  political  structure 

3.  Readily  available  buildings  on  attractive  sites 

4.  Cash  grants  towards  the  cost  of  land,  buildings,  equipment,  and  worker 
training 

5.  Generous  taxation  incentives. 

The  companies  which  responded  to  this  invitation  include,  to  date: 


C  ompany 

Products 

Digital  Equipment 

Computers.  Peripherals 

Computer  Automation 

Computers.  Peripherals 

Apple  Computers 

Computers.  Peripherals 

Nixdorf 

Computers.  Peripherals 

Prime  Computers 

Computers.  Peripherals 

Wang  Laboratories 

Computers.  Peripherals 

Perkin  Elmer 

Computers.  Peripherals 

Amdahl 

Computers 

Centronics 

Computer  Printers 

Dataproducts 

Computer  Printers 

Documation 

Computer  Printers 

Ireland  is  rapidly  improving  the  relevant  infrastructure  (manufacturers  of 
components,  links  with  research  institutes,  universities  etc.)  to  enable  these 
companies  to  integrate  their  Irish  operations,  and  thus  enable  them  to  increase 
the  quality  of  their  employment,  their  capability  to  become  more  innovative  in 
Ireland,  and  to  become,  in  time,  a  training  ground  for  Irish  entrepreneurs. 


COMPUTER  SOFTWARE 


In  many  ways,  the  production  of  computer  software  is  an  ideal  employment 
creating  activity  for  a  country  such  as  Ireland.  The  most  important  ’raw  material', 
is  a  supply  of  well  educated  young  people,  which  Ireland  has  in  plenty.  The 
industry  does  not  have  a  high  demand  for  capital  investment  either  directly  or  for 
physical  infrastructure  (with  two  important  exceptions — telecommunications  and 
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educational  facilities),  and  is  expected  to  grow  extremely  rapidly  in  the 
foreseeable  future. 

For  this  reason,  a  new  package  of  financial  incentives  is  currently  being 
designed  to  enable  the  Irish  Industrial  Development  Authority  to  encourage  both 
Irish  owned  and  overseas  owned  software  operations  (both  independent  software 
operations,  and  the  software  departments  of  computer  and  instrumentation 
companies)  to  expand  their  businesses  in  Ireland. 


TELECOMMUNICATIONS 


A  Kt  a  i  i  kmi  m  in  the  development  of  this  industry  is  a  reliable  and  efficient  internal 
and  external  national  telecommunications  capability  with  full  data  transmission 
capability.  The  Irish  Government  has  recently  committed  in  excess  of  tiNHi  million 
for  the  installation  of  digital  switching  systems,  and  other  sophisticated  telecom¬ 
munications  equipment  to  modernise  our  systems.  Work  has  already  started,  and  is 
proceeding  rapidly. 


CONCLUSION 


Ikm  ami  has  approximately  85  companies  in  its  electronics  industry  .  These  have 
an  output  of  £500  -£<)00  million,  and  an  employment  of  15.000.  This  is  expected  to 
double  by  the  mid-IASOs.  This  industrial  development  has  been  forced'  by  the 
Irish  Government  which  has  created  conditions  which  enable  the  industry  to 
flourish  here.  The  key  ingredients  to  enable  Ireland  to  take  its  place  in  the 
information  society  are  already  in  place  and  are  being  actively  developed.  The 
whole  process  described  above  has  taken  place  in  less  than  ten  years.  Developments 
prior  to  1070  were  surveyed  in  Foster  ( Id7l ).  It  is  hoped  that  these  experiences  will 
prove  of  interest  to  representatives  of  small  nations  which  are  not  yet  highly 
industrialised. 
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INTRODUCTION 


Informatics,  as  interpreted  here,  deals  with  a  wide  spectrum  of  scientific,  tech¬ 
nological  and  engineering  disciplines  (Kalman.  Id78).  Informatics  technology  is 
the  technological  sector  of  informatics  which  includes  both  hardware  and  software 
for  data  processing,  telecommunications  and  mass  communication  (Kalman. 
1981).  The  Intergovernmental  Conference  on  Strategies  and  Policies  for  In¬ 
formatics  (SPIN)  attempted  to  identify  a  further  segment,  the  appropriate  in¬ 
formatics  technology  (Kalman.  1979).  The  informatics  technology  which  is  ap¬ 
propriate  for  one  nation,  might  he  rather  unsuitable  for  others,  due  to  the  social, 
cultural  and  economic  dissimilarities  of  countries.  The  social,  economic  and 
cultural  differences  between  nations  are  well-illustrated  in  Figures  1  to  4  and 
discussed  in  detail  elsewhere  (World  Hank.  19811;  Kalman.  1982).  The  figures  show 
the  average  life  expectancy  at  birth  (Figure  I).  the  number  enrolled  in  primary, 
secondly  and  higher  education,  as  a  percentage  of  age  groups  (Figure  2).  the 
percentage  of  the  labour  force  in  agriculture,  industry  and  services  (Figure  3)  and  the 
percentage  of  distribution  of  gross  national  product  (CiNP)  in  agriculture,  industry 
and  services  (Figure  4)  in  relation  to  CiNP  per  person. 

These  social,  cultural  and  economic  dissimilarities  are  also  reflected  in 
countries'  level  of  development  in  informatics  (Kalman.  1974).  Thus,  each  country 
requires  its  own  general  macro-informatics  strategy  and  to  elaborate  its  cor¬ 
responding  sectoral  policies.  This  paper  concentrates  on  measures  related  to  data 
processing  only.  We  believe  that  an  appropriate  selection  of  these  measures  leads 
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to  the  indigenous  development  of  an  important  segment  of  domestie  informaties 
technology 


PROMOTION  OF  INDIGENOUS  HARDWARE  INIH'STRY 


Ini  hakiivi  Mil  \sn  soi  tvv  \ki  related  to  data  anil  information  processing,  tele¬ 
communications  and  mass  communications  tire  in  the  realm  of  informaties  tech¬ 
nology  The  research,  development  and  production  of  hardware  requires  sufficient 
(f  igure  2)  and  well-educated  (f  igure  5)  manpower,  as  well  as  tin  advanced  industrial 
production  structure  (f  igure  4)  which  tire  tvpical  of  high  ( iNI’-pcr-person  in¬ 
dustrialized  countries  The  most  important  measures  which  can  he  beneficial  for  the 
development  of  a  domestic  hardware  industry  can  he  summarized  as  follows: 

Government  financing  of  VLSI  development:  The  design  and  production  of  new 
generations  of  data  processing  systems  require,  among  others,  the  dev  elopment  of 
advanced,  verv  large  scale  integrated  (VI .SI)  circuits.  The  experience  of  in¬ 
dustrialized  countries  shows  that  special  programmes  should  he  set  up  and  financed 
In  governments  for  research  and  development  of  VLSI's.  In  Japan,  for  example, 
the  government  has  covered  50  per  cent  of  the  research  and  development  expenses 
of  the  five  national  computer  manufacturers  who  were  responsible  for  the 
introduction  of  VLSI  circuits  of  new  generations  of  data  processing  systems. 

Government  financing  of  hardware  development:  Direct  financial  assistance  should 
(re  given  In  governments  to  the  hardware  industry  to  cover  a  certain  percentage 
of  any  expenses  related  to  a  new  generation  of  data  processing  systems,  peripheral 
equipment  ami  terminal  devices.  In  Japan  again,  up  to  50  per  cent  of  the  research 
and  development  costs  were  met  by  the  government  in  l')7h.  In  countries, 
however,  which  have  no  indigenous  computer  manufacturing  industry  and  only 
the  multinational  firms  have  local  plants  for  one  or  other  line  of  their  systems,  the 
governments  should  aim  at  balancing  their  imports  of  goods  with  exports  of 
locally  manufactured  equipment. 

dank  loans  for  restructuring  industry:  In  order  to  increase  the  competitive  power 
of  the  domestic  data  processing  industry,  so  as  to  he  capable  of  meeting  the 
challenge  of  foreign  manufacturers  in  the  local  market,  national  development 
hanks  should  grant  loans  for  manufacturers  to  restructure  their  production. 

liank  loans  for  computer  rentals:  In  many  countries  a  considerable  proportion  of 
computer  sales  is  in  the  form  of  rentals.  In  order  to  reduce  the  financial  burden  on 
local  manufacturers,  the  national  banks  should  grant  loans  to  supply  the  required 
rental  funds.  In  Japan  again  the  Japan  Development  Bank  regularly  grants  loans 
to  the  Japanese  Electronic  Computer  Company  for  this  particular  purpose. 
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Special  tax  measures:  In  hardware  manufacturing  countries  the  user  who  pur¬ 
chases  domestic'  systems  to  improve  his  information  processing  capabilities  is 
often  encouraged  hv  the  government  through  special  depreciations  (up  to  21)  per  cent 
in  some  places)  against  taxation  for  the  initial  period  and  a  fixed  asset  tax  at  a  reduced 
rate  (4/5- 2/3  of  the  ordinary  rate)  for  another  period  of  time 

Government  purchases:  Governments  are  usually  the  largest  single  users  of 
domestically  produced  data  processing  products  in  industriah/ed  countries  and 
could  be  an  important  support  lor  the  domestic  hardware  industry.  In  the  United 
States,  for  example,  almost  all  computers  used  by  the  f  ederal  Government  and 
the  state  governments  are  of  domestic  make.  In  I  ranee,  the  central  government 
offices,  as  well  as  the  overseas  territories  were  obliged  by  law  to  use  French 
machines.  Although  this  policy  did  not  go  into  actual  effect,  the  British  National 
Economic  Development  C  ommittee  in  its  report  recommended  that  all  public 
enterprises  in  Britain  be  required  to  purchase  domestically  produced  systems. 


PROMOTION  OF  INDIGENOUS  SOFTWARE  INDUSTRY 


Is  si'itt  of  vit  i m  sf  vii  vst  ri  s.  the  establishment  of  an  independent,  national 
hardware  industry  is  an  extremely  difficult  task,  even  for  major  industrialized 
countries  like  France  or  England  and  probably  an  impossible  one  for  smaller 
countries  of  limited  industrial  potential  like  Belgium  or  Hungary  (Fig  ire  4). 
C  ertain  segments  of  domestic  software  requirements,  however,  might  be  met 
locally  if  the  country's  educational  system  provides  the  required,  skilled  man¬ 
power  (Figure  2).  It  should  not  be  assumed,  however,  that  setting  up  a  software 
industry  is  a  much  easier  task  than  the  establishment  of  its  hardware  counterpart. 
The  following  measures  are  beneficial  for  the  development  of  a  domestic  soft¬ 
ware  industry. 

Government  financing  of  software  development:  To  promote  an  indigeneous 
software  industry  direct  government  supports  should  be  given  to  computer 
manufacturers,  service  bureaux,  software  houses,  universities  and  users  with  the 
aim  of  helping  them  to  obtain  computer  hardware,  land,  educational  and  training 
facilities  etc.  The  Japanese  government,  for  instance,  is  financing  the  development 
of  high  level  languages,  the  automation  of  software  production,  on-line  data 
processing  technology  and  the  promotion  of  informatics  in  the  community. 


Bank  loans  for  software  industry:  To  complement  direct  government  support  bank 
loans  should  be  granted  for  service  bureaux,  training  and  educational  institutions 
and  users  for  software  development  and  training  of  informatics  personnel. 
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Special  lax  measures:  In  view  of  (he  importance  of  updating  software,  the  local 
manufacturers  should  he  allowed  to  set  aside  a  certain  percentage  of  the  tax  on 
their  total  software  sales  to  provide  reserves  to  cover  expenses  in  making 
modifications  to  software  already  sold. 

Compilation  of  program  register:  In  order  to  avoid  duplication  of  effort  in 
software  development  and  to  promote  the  distribution  of  available  programs 
among  various  users,  program  registers  should  be  compiled.  These  program 
registers  should  be  easily  accessible  for  service  bureaux,  software  houses  and 
users,  as  well  as  potential  users. 

Protection  of  software:  For  the  efficient  operation  of  service  bureaux  and  software- 
houses  in  relation  to  the  distribution  of  software,  it  is  essential  that  strict  measures 
are  taken  bv  governments  to  protect  the  copyrights  of  the  program  owner. 
Although  the  basic  question  of  "what  is  to  be  protected  against  what  '  is  studied 
in  a  number  of  industrialised  countries,  as  well  as  in  an  international  forum  by  the 
World  Intellectual  Property  Organization,  as  far  as  we  know,  no  important  result 
has  been  achieved  yet.  In  Canada,  for  instance,  an  attempt  has  been  made  for 
revision  of  the  existing  patent  and  copyright  acts.  It  has  been  suggested,  at  the 
same  time,  that  neither  "mathematical  methods  or  algorithms"  nor  “programs" 
nor  '  a  general  or  multipurpose  computing  or  data  processing  apparatus  adopted  to 
execi  te  a  given  computer  program  as  an  instance  of  an  ability  to  execute  a  variety  of 
computer  programs"  -which  is  in  fact  the  software  itself  -should  he  patentable. 


PROMOTION  OF  APPLICATIONS 

I  ni  Di  vt-i  opvti  Nt  and  i'roih  ition  of  informatics  technology  is  not  a  goal  in 
itself  but  a  tool  to  satisfy  basic  human  needs  through  increasing  the  country's 
gross  national  product.  In  some  industrialised  countries  the  manufacturing  and 
export  of  hardware  and  software  products  contribute  directly  to  the  national 
income,  in  other  places  they  contribute  indirectly  to  the  (>NP  by  supporting  the 
country's  agricultural  anil  industrial  activities  (Figure  4).  Consequently  not  all 
applications  are  equally  important  in  all  countries  at  a  given  point  in  time  ITie 
increasing  demand  in  both  developing  and  industrialised  countries  for  a  qualita¬ 
tive  improvement  in  the  standard  of  living  in  general  and  for  food  production  and 
distribution,  water  resource  management,  primary  health  care  and  other  govern¬ 
ment  services  are  creating  serious  social  problems.  In  order  to  be  able  to  keep  up 
with  these  increasing  demands  some  governments  may  consider  food  production, 
or  environment  management  or  health  care  as  of  the  highest  priority. 

Identification  of  priority  applications:  The  developing  countries  usually  place 
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higher  priorities  on  "traditional''  aetivities  related  to  government  planning  and 
eontrol  operations,  such  as  food  production,  water  resource  management,  energy 
production  and  distribution.  The  priorities  in  industrialised  countries  are  rather 
different.  A  government  report  in  Canada  suggests  the  development  of  ap¬ 
propriate  payments  systems,  and  such  communication  interface  standards  which 
safeguard  the  rights  of  individuals,  users  and  suppliers  of  the  payments  systems. 
The  Japanese  Government,  with  the  help  of  specialists,  has  identified  other 
priority  applications  such  as  pattern  recognition,  automobile  traffic  control,  medi¬ 
cal  information  processing,  community  video  and  international  trade  information 
processing. 

Applications  in  small  enterprises:  l.arge  and  multinational  enterprises  can  afford 
to  purchase,  and  can  extensively  use.  informatics  technology.  The  economic 
situation  of  small  enterprises,  however,  does  not  always  allow  them  to  benefit 
from  data  processing  technology.  Some  governments,  therefore,  have  initiated 
projects  to  improve  the  position  of  small  enterprises.  These  projects  usually 
include  the  development  of  locally  made,  standard  management  data  processing 
systems  for  both  production  control  and  administration,  special  training  for 
managers  and  data  processing  advisors  in  small  enterprises,  direct  financial 
assistance  for  purchase  of  computers,  terminals  and  software  products  and  finally, 
the  establishment  of  centres  which  make  information  services  more  readily 
available  to  small  enterprises. 

Applications  in  central  and  local  government  otficies:  Data  processing  technology 
has  become  an  indispensable  tool  in  government  offices  and  consequently  there 
has  been  a  steady  increase  in  both  the  number  of  personnel  employed  and  in  the 
expense  incurred  in  data  processing  operations.  It  is  required  therefore,  to  initiate 
surveys  to  obtain  a  better  grasp  of  the  state  of  data  processing  operations  in 
government,  to  encourage  offices  to  evaluate  their  present  activities,  to  promote 
studies,  to  consider  effectiveness  and  efficiency  in  operations  and  to  prevent  the 
loss,  damage,  divulgence  and  theft  of  important  data  at  government  offices. 


IMPROVING  THK  HUMAN  ENVIRONMENT 


Tin  provision  of  qualified  manpower  is  at  least  as  important  for  the  development 
of  domestic  informatics  technology  as  the  allocation  of  financial  resources.  The 
experiences  of  capital-surplus  oil  exporting  countries  show  that  purchasing  and 
installing  informatics  technology  is  often  easier  than  assuring  their  operation  and 
maintenance  because  qualified  nationals  are  just  not  available  and  their  education 
and  training  is  a  rather  time-consuming  task. 
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Testing  informatics  specialists:  The  education  and  training  of  specialists  under¬ 
taken  by  educational  institutions  and  vocational  training  schools  play  a  central 
role  in  the  advancement  of  informatics  technology.  The  quality  of  preparation, 
however,  is  often  very  mixed.  Qualification  tests  are  needed  for  operators, 
programmers,  system  engineers  and  other  data  processing  personnel  to  improve 
their  technical  skill.  In  order  to  improve  the  skill  of  data  processing  specialists, 
some  governments  allow  those  studying  for  the  qualification  tests  to  deduct  their 
training  expenses  from  tax. 

Computer-aided  learning:  The  extensive  use  of  computers  in  university  research  is 
often  the  result  of  early  support  given  by  governments  to  universities  for  the 
acquisition  of  data  processing  facilities  and  for  the  introduction  of  computer 
science  and  other  related  courses.  Computer-aided  learning  (CAI.)  is  an  attempt 
to  make  better  use  of  available  facilities  and.  tin  many  occasions,  is  a  joint  effort 
by  universities  and  industry.  The  educators  develop  the  course  materials,  tech¬ 
nologists  in  industry  contribute  to  hardware  and  software  and  the  government 
research  agencies  finance  the  projects.  Some  initial  results  have  been  reported: 
well  over  a  thousand  students  have  taken  the  CAI.  cardiology  course  during  its 
seven  years  of  operation  at  a  Canadian  university  but.  as  the  costs  involved  are 
still  rather  high,  it  is  unlikely  that  the  use  of  CAI.  will  spread  rapidly  either  in 
developing  or  industrialized  countries. 

Promotion  to  the  general  public:  The  extensive  use  of  informatics  technology  in  all 
sectors  of  the  national  economy  i  luires,  in  addition  to  the  improvement  of 
technical  skill  of  specialists,  a  growing  interest  and  understanding  by  the  general 
public,  too.  With  this  in  mind  information  weeks  on  informatics  would  be 
organized;  during  this  period  special  radio  and  television  programmes  would  be 
broadcast,  well  written  articles  published  in  the  newspapers  and  exhibitions  held. 


CONCLUSION 


,  / 

Information  is  oitin  <onsii>i:ri-:i>  as  the  third  basic  resource,  in  addition  to  matter 
and  energy.  Although  data  processing  is  just  a  segment  of  the  whole  information- 
related  technology,  its  impact  is  growing  both  in  industrialized  and  developing 
countries.  In  countries  which  manufacture  and  export  hardware  and  software 
products,  data  processing  contributes  directly  to  the  nations'  (iNI\  in  other 
countries  it  can  indirectly  support  agricultural  and  industrial  production.  It  is  in 
the  interest  of  all  governments  to  understand  what  informatics  technology,  in 
general,  and  data  processing  in  particular,  can  do  for  the  country  and  to  make 
well-conceived  measures  to  promote  its  appropriate  national  development 
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SECTION  4 


National  Infrastructures  for  the  Utilisation  of  Informatics 
Strategies  for  the  Development  of  Institutional,  Human 
and  Physical  Resources 


This  section  is  concerned  with  the  infrastructural  conditions  neces¬ 
sary  to  support  the  harnessing  of  informatics  for  optimum  national 
development.  I  mphasis  is.  in  particular,  placed  on  policies  in  the 
crucial  area  of  education  and  training  and  this  aspect  is  examined 
from  a  number  of  different  perspectives  and  at  a  number  of  distinct 
levels  Other  important  infrastructural  aspects  and  issues  covered 
include  communications,  research  and  development,  and  in¬ 
stitutional  arrangements  for  providing  information  on  industrial 
organisation. 
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GENERAL  ASPECTS  OF  THE  PROBLEM 


Till  informatisation  of  society  and  informatics  in  the  service  of  industrial 
development  is  now  integrated  into  socio-economic  thinking,  having  as  a  goal  the 
improvement  of  human  well-being  by  means  of  the  'man-machine'  ergonomic 
system.  This  leads  quite  naturally  to  the  acknowledgement  of  the  general  useful¬ 
ness  and  international  significance  of  informatics.  Therefore  an  appropriate  policy 
and  infrastructure  should  be  implemented  to  secure  for  society  the  socio- 
ergonomic  promotion  that  informatics  deserves. 

The  preparation  of  a  national  infrastructure  for  informatics  is  conditioned  by 
the  individual  circumstances  of  each  country,  i.e.  the  requirements,  the  goals  and 
the  available  means,  which  in  fact  constitute  the  specific  criteria  of  a  national 
infrastructure. 

If  these  criteria  are  of  a  kind  common  to  all  countries,  they  are  considered  to 
he  critical  factors  whose  values  specify  the  informatic  potential  of  each  country. 
Thus  the  industrialised  countries,  notably  those  with  an  indigenous  informatics 
industry,  enjoy  some  overwhelming  advantages  in  achieving  a  policy  of  in¬ 
formatisation  of  society  resulting  from  the  concurrence  of  all  the  requisite  means 
to  this  end.  of  which  the  principal  ones  are; 

(I)  The  mastering  of  the  informatics  technology  (hardware  and  software): 
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(2)  lhc  establishment  of  manufacturing  capacity  and  the  resulting  employ¬ 
ment; 

(3)  The  creation  of  equipment  for  their  own  needs  and  conditions,  for  local 
application  in  the  industrialised  countries; 

(4)  Local  availability  of  technical  support  for  maintenance,  repair  and  assis¬ 
tance  in  the  application  of  informatic  systems: 

(5)  Security  and  continuity  of  functioning; 

(6)  Theoretical  and  practical  training  at  all  levels. 

(7)  The  linguistic  advantages. 

This  gioup  of  advantageous  factors  are  conducive  to  the  formulation  and 
implementation  of  a  sound  and  far  reaching  informatic  infrastructure. 

By  contrast,  the  developing  countries,  only  partially  enjoying  these  ad¬ 
vantages.  are  not  well  placed  to  keep  up  with  informatic  developments,  and  even 
less  so  in  the  informatisation  of  their  societies.  Consequently,  all  informatic 
policies,  insufficiently  infrastructured,  would  be  vulnerable. 

The  institution  of  a  national  infrastructure,  adapted  to  the  conditions  of 
developing  countries,  would  consist  in  the  first  place  of  the  means  to  overcome 
the  obstacles  and  constraints  inherent  in  the  circumstances  of  these  countries. 

In  this  paper  an  attempt  will  be  made  to  set  out  the  constraints  and  the  basic 
criteria,  specific  to  developing  countries,  with  a  view  to  elaborating  an  informatic 
infrastructure.  It  is  not  the  intention  of  this  short  account  to  draw  up  an  exhaustive 
list  of  the  criteria,  but  rather  to  state  precisely  the  most  crucial  factors  of  an 
informatic  infrastructure.  The  basic  criteria,  forming  a  set  of  complementary  and 
interdependent  factors,  are  of  a  heterogeneous  nature:  socio-economic,  technical, 
practical  and  strategic. 


THE  CRITERIA  FOR  SOCIO-ECONOMIC  ADAPTATION 


A  society  that  has  little  or  no  experience  of  using  the  techniques  of  informatics 
must  profit  from  the  experience  of  others  so  as  to  avoid  their  mistakes,  the  effects 
of  which  could  have  very  grave  consequences  for  a  society  which  has  not  attained 
technical  maturity. 

A  national  infrastructure  adapted  to  the  requirements  of  a  society  must  take 
into  consideration  the  socio-economic  criteria  set  out  below. 


The  Social  Criteria 

The  principle  social  criteria  are: 

(I)  The  Ergonomic  Aspect:  the  ergonomic  system  consisting  of  man  and 
machine,  introducing  a  new  methodology  of  work  based  on  up-to-date 
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techniques,  can  only  be  assimilated  by  a  society  little  acquainted  with  the 
use  of  this  technique  by  dint  of  careful  preparation  by  the  most  ap¬ 
propriate  means.  There  should  be  a  scrupulously  planned  and  propor¬ 
tioned  educational  programme  in  terms  of  the  normative  circumstances  of 
each  country  and  particularly  those  which  define  man  in  society. 

(2)  The  Aspects  of  Training  and  Linguistics :  a  national  plan  for  education  in 
informatics  must  be  established  by  introducing  informatics  as  a  fun¬ 
damental  subject  in  primary,  secondary  and  university  studies.  A  plan  of 
education  of  this  scope  can  only  be  achieved  in  the  developing  countries 
with  the  concurrence  of  national  and  international  organisations,  and  by 
setting  up  appropriate  establishments. 

It  should  be  possible  to  use  the  language  of  the  individual  country 
throughout  all  data  processing.  It  is  difficult  to  accept  that,  in  a  scheme  of 
informatisation  of  society,  the  language  of  the  computer  manufacturer 
could  be  imposed. 

The  most  rational  solution  for  developing  countries  would  be  to 
collaborate  with  the  manufacturers  at  the  initial  stage  of  the  production 
of  informatics  equipment  adapted  to  their  own  languages.  This  could 
open  the  way  to  a  large  industry  to  produce  linguistic  interfaces. 

(3)  The  Systems  Approach  to  Organisations :  against  the  numerous  advantages 
of  informatisation  there  is  one  major  draw-back  resulting  from  the 
systems  approach  to  organisations.  The  flow  and  processing  of  in¬ 
formation  are  restructured  and  the  old  structure  normally  disappears  in 
the  process  of  informatisation.  The  functioning  of  informatic  systems 
depends  on  the  technical  team  and  on  the  informatic  equipment.  The 
failure  of  either  carries  the  risk  of  paralysis  of  the  informatised  environ¬ 
ment.  since  it  would  be  practically  impossible  to  put  the  old  structure 
back  into  use.  Hence  the  irreversibility  of  this  phenomenon.  For  a 
developing  country,  having  regard  to  the  fragility  of  its  technical  poten¬ 
tial.  this  phenomenon  renders  it  vulnerable  if  back-up  measures  are  not 
incorporated  into  the  original  systems  design.  Such  measures,  depending 
on  the  socio-economic  circumstances  and  the  informatic  potential  of  each 
country,  should  be  the  object  of  in-depth  study  and  constant  revision 
within  the  framework  of  the  national  infrastructure  programme. 


The  Economic  Criteria 

On  the  economic  plane  several  criteria  specific  to  developing  countries  should 
be  considered,  such  as  the  following. 

(1)  The- concept  of  the  "consumer  society"  as  it  is  practised  in  the  in¬ 
dustrialised  countries  cannot  be  regarded  as  a  factor  of  socio-economic 
evolution  in  the  developing  countries  because  of  economic,  financial  and 
above  all  technical  reasons:  the  degree  of  technical  ability  and  rate  of 
evolution  in  these  countries  remains  constantly  out  of  phase  with  the  rate 
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of  technical  and  industrial  innovation.  The  introduction  of  an  informatic 
system  to  a  more  evolved  system  rarely  runs  smoothly  and  is  onh 
achieved  with  difficulty  in  developing  societies. 

(2)  l  ikewise  the  criterion  of  "quality  and  reliability"  of  equipment  is  a  basic 
element  for  equally  economic  reasons,  but  above  all  for  the  security  and 
continuity  of  functioning:  indeed  this  last  aspect  has  a  preponderant 
influence  in  decision  making  regarding  the  informatisation  of  society. 


The  Criteria  of  Technical  Adaptation 

I'he  concentration  ot  the  informatics  industry  in  the  industrialised  countries 
leads  quite  naturally  to  the  conception  and  production  of  systems  adapted  to  the 
needs  and  conditions  of  these  countries,  and  it  is  obvious  that  the  requirements  ol 
developing  countries  are  not  catered  for  (or  are  ignored)  by  the  manufacturer, 
from  which  follow  the  constraints  of  adaptation  at  all  levels:  hardware,  software 
and  application. 

(1)  At  the  Hardware  l.eeel:  hardware  appropriate  to  the  needs  of  developing 
countries  must  be  capable  of  accepting  the  language  of  each  country  .  both 
at  the  level  of  programming  as  well  as  at  the  level  of  input  and  output  ot 
information. 

I'he  social  and  administrative  structure,  in  most  of  these  countries,  is 
characterised  by  a  centralised  decision-making  system  and  decentralised 
data,  data  capture  being  the  most  important  function.  Moreover,  in  most 
cases,  it  is  a  question  of  data  processing  with  characteristics  such  as: 
introduction  of  data  of  little  importance; 

,  execution  of  very  diversified  and  variable  data  processing,  most 

frequently  of  low  volume; 
data  capture  at  scattered  locations. 

The  problem  exists  of  defining  the  informatic  configuration  adapted 
to  these  characteristics,  to  optimise  the  triple  factors:  performance, 
profitability  and  price. 

(2)  At  the  Software  l.eeel :  in  the  developing  countries  it  is  the  tertiary  sector 
which  is  the  most  important  and  the  development  of  the  active  population 
benefits  this  sector. 

Appropriate  software  must  cover  all  the  needs  of  this  sector,  the 
price  of  which  should  not  include  a  subsidy  to  that  of  the  other  two 
sectors. 

(3)  At  the  l.eeel  of  Application :  it  is  at  this  level  that  the  problem  of 
adaptation  is  the  most  critical:  because  the  informatic  hardware  is  desig¬ 
ned  only  to  function  in  an  applications  environment,  climatic  and  in¬ 
frastructural.  determined  by  the  circumstances  of  the  producer  countries. 
It  would  not  long  maintain  its  efficiency  when  forced  to  work  in  appreci¬ 
ably  different  conditions.  T  his  is  a  case  frequently  met  with  in  developing 
countries,  for  example: 
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Climatic  environment 

the  safety  margin  of  the  manufaeturers  as  well  as  the  so-called 
normal  values  for  temperature  and  humidity  show  up  serious  dis¬ 
crepancies  in  relation  to  actual  values: 

the  temperature  and  humidity  gradients  are  clearly  higher  than  those 
of  the  manufacturers: 

the  seasons  are  practically  reversed  according  to  the  geographic 
situation  of  the  countries. 

Applications  cm  ironmenl 

errors  and  anomalies  appear  in  the  data  being  collected, 
there  is  a  loss  of  information  in  transmission: 
tests  of  the  data  can  be  ineffective. 

These  are  due  either  to  maladjustment  of  the  sv stems  (hardware  and 
software)  or  to  the  phv steal  circumstances  of  the  infrastructural  supports 
(e  g.,  the  instabilitv  of  the  electrical  supplv.  the  poor  <|ualit\  transmission 
lines).  It  should  he  added  that  solutions  in  the  form  of  air-conditioners 
and  electrical  stabilisers  have  proved  to  be  even  more  clumsy  than  the 
hardware  both  at  the  installation  and  in  application.  Clearly,  this  state  of 
affairs  appreciably  affects  the  profitability  of  informatics  and  consequently 
must  be  taken  into  consideration  as  a  specific  criterion  of  an  informatics 
infrastructure 


'Ilie  Problem  of  Maintenance 

The  effectiveness  of  the  manufacturer's  guarantee  vanes  according  to  the 
geographic  situation  of  the  user:  those  closest  to  the  manufacture  having  the  greatest 
adv  ant  age. 

In  the  developing  countries  where  the  manufacturers  onlv  provide  basic 
representation  (and  this  depending  on  their  profit  margin)  maintenance  remains 
unsatisfactory  and  constitutes  a  serious  handicap  to  the  use  and  development  of 
informatics.  This  problem,  which  is  a  regional  one.  can  onlv  be  solved  within  the 
framework  of  a  multinational  or  regional  infrastructure,  and  would  consist  of 
establishing  a  regional  centre  with  common  interests,  having  sound  maintenance 
as  its  objective.  This  would  hav  c  the  support  of.  a  training  school  loi  technicians  in  all 
branches  of  maintenance  and  a  logistic  network  for  carrying  out  repairs,  providing 
supplies  and  spare-parts.  This  centre  could  be  established  through  the  co-operation 
of  specialised  organisations  (1BI.  UNIDO,  ITM.  efc.)  and  the  collaboiation  of  the 
manufacturers. 
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CONCLUSION 

Tim  im  r  \siri  cit  kai  preparation  for  the  informatisation  rtf  a  developing  society, 
being  the  pillar  rtf  the  establishment  and  development  of  informatics,  must  be 
considered  from  the  point  of  view  of  apprenticeship  and  of  ergonomic  and 
socio-economic  adaptations  with  a  view  to  providing  the  technical  potential 
necessary  to  master  the  informatics  in  order  to  facilitate  its  use  w  ith  confidence  in 
all  areas  of  application. 
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REMOVING  THE  TIME/SPACE  CONSTRAINT 


\1  \nmm>  m  \s  dim  i  oi*i  i>his  social  structure  in  response  to  several  needs:  the  need  to 
cat.  to  survive  in  a  hostile  environment  and  to  continue  as  a  species. 

J  hese  needs  anil  others  less  urgent  have  been  met  by  the  formation  of  social 
groups.  As  these  social  groups  required  some  means  of  communication,  sounds  or 
symbols  came  to  he  used  which  transmit  a  thought  in  the  mind  in  a  way  that  was 
understood  by  another  mind  or  minds. 

In  simple  agrarian,  pastoral  or  hunting  societies  these  communication 
methods  were  simple  and  related  to  very  fundamental  needs  and  were  specific  to 
relatively  small  groups — families,  tribes,  etc. 

As  mankind's  numbers  increased  and  he  mastered  his  environment,  he  began 
to  produce  goods  and  services  beyond  those  necessary  to  meet  his  basic  need  for 
survival.  Trade  relationships  developed  and  with  them  the  demand  for  more 
extensive  physical  and  verbal/pictorial  communications  links. 

Until  the  development  of  the  moving  press  within  the  last  500  years  the 
extent  of  communications  was  severely  limited  to  the  capacity  for  manual 
reproduction  of  these  symbols,  words  or  pictures  and  the  physical  movement  of 
them  by  the  limited  means  of  transport  (foot,  horse,  sea)  available. 

The  development  of  the  moveable  press  and  its  refinement  after  1445 
dramatically  increased  the  availability  of  a  media  for  communication  and 
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significantly  reduced  its  cost.  'Pie  first  real  prospect  for  world  wide  literacy 
hecanie  evident. 

Hie  distribution  of  the  new  printed  works  was  still  severely  limited  in  time 
anil  space  by  its  dependence  on  the  physical  movement  of  man  or  beast  or 
vehicles  which  depended  on  their  strength  for  land  transport  anil  the  power  of  Un¬ 
wind  for  movement  by  sea 

II  we  look  at  the  map  of  the  world  we  will  find  the  large  cities  have  primarily 
developed  in  places  where  physical  distribution  or  exchange  took  place  in 
conjunction  with  transport  by  water  It  was  faster  than  any  other  method 
dependent  on  the  power  of  men  or  beasts.  I  will  mention  onlv  a  few: 

in  F.urope:  London.  I’aris.  Hamburg.  Lisbon.  Barcelona: 

in  the  Americas:  New  'fork  Buenos  Aires.  Rio  Do  Janeiro: 

in  Asia:  Bombay  ami  Tokyo: 

in  Ireland:  Dublin.  Cork.  Belfast. 

Water  power  was  also  used  in  the  earlv  mechanisation  of  manual  methods 
and  some  early  '  industrial  "  centres  developed  along  the  banks  of  powerful  water 
courses.  Wind  was  also  used  as  an  auxiliary  source  especially  to  pump  the  useful 
water  to  where  it  was  needed. 

The  development  of  the  steam  engine  around  l7(H)  and  its  evolution  to  the 
petrol  powered  internal  combustion  engine  around  1S.X5  provided  a  dramatic 
alteration  in  the  time  and  space  constraint  on  human  development. 

It  was  now  possible  to  develop  areas  away  from  water  courses  and  indeed  it 
became  necessary  to  do  so  because  the  energy  sources  required  for  the  new 
'movers''  were  seldom  to  be  found  near  the  existing  cities  and  towns.  We  can  see 
this  in  cities  such  as  Birmingham  and  Hannover  which  arc  close  to  large  coal 
producing  areas. 

The  accelerated  development  of  man's  physical  capability  to  move  anywhere 
in  an  ever  decreasing  time  took  a  quantum  leap  at  the  beginning  of  this  century 
when  at  last  in  the  early  years  of  this  century  he  left  the  earth  and  took  to  the  air. 

Simultaneously  with  this  breakthrough  in  physical  movement  we  had  the 
development  of  electrical  "communication  devices".  First  in  code  with  the  morse 
telegraph,  and  then  m  the  spoken  and  written  word  with  the  telephone  and 
telegram  in  the  second  half  of  the  last  century.  Communicating  time  became 
nearly  instantaneous  and  the  space  constraint  was  substantially  reduced. 

I  he  continued  development  in  this  century  of  systems,  devices  and  methods 
of  communication  by  electrical  energy  reached  its  ultimate  with  the  capture  of 
impulses  on  recording  media  impulses  which  stored,  transmitted  and  reproduced 
symbols,  voices,  images,  first  on  discs  and  then  on  film  and  tape.  The  need  to  hav  e 
those  communicating  linked  in  time  is  gone:  the  need  to  have  those  communicat¬ 
ing  linked  in  space  is  gone:  and  with  the  use  of  satellites  for  the  distribution 
world-wide  of  communication,  the  solar  cycle  of  day  and  night  is  no  longer 
relevant  as  information  can  be  simultaneously  broadcasted  and  stored  world-wide. 
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RESPONSE  OF  MANKIND  TO  CHANGE 


Tilt-  RhSFONsF  oi  mankind  to  change  has  always  been  slow  When  the  evolution  of 
man's  communication  sy  stem  was  measured  in  generations  this  slow  response  time 
was  acceptable.  However  in  this  century  the  speed  of  adaptation  of  man's  social 
systems  to  change  is  inadequate  and  he  has  continued  to  act  as  if  most  of  this 
change  has  never  taken  place. 

Thus  the  traditional  growth  of  already  overcrowded  large  urban  centres,  most 
often  based  on  those  which  developed  because  of  their  proximity  to  water,  has 
continued.  Across  the  world,  people  born  in  rural  areas  continue  to  gravitate  to 
these  centres  in  search  of  employment  in  industry,  commerce  or  services.  As  the 
move  from  simple  industry  to  complex  industry  takes  place,  there  develops  a  need 
for  complex  commercial  and  service  support  which  follows  the  industrial 
development.  Government  naturally  grows  on  top  of  this  base. 

This  development  is  particularly  noticeable  here  in  Ireland,  with  the  former 
colonial  capital  Dublin  still  having  a  disproportionate  amount  of  the  population 
and  services  as  well  as  Government  workers. 

It  is  not  my  purpose  to  comment  on  the  human  and  social  problems  of  large 
urban  complexes.  Suffice  to  say  that  they  are  quite  obvious  to  any  observ  er  and  in 
my  opinion  a  development  to  be  stopped,  reversed  and  avoided  whenever 
possible. 

Common  sense  and  considerable  empirical  evidence  tell  us  that  people  are 
less  frustrated,  more  helpful  to  each  other  and  generally  happier  in  smaller 
communities. 

—  >The  purpose  of  this  conference  is  to  allow  the  developing  countries  to 
consider  how  the  new  information  and  communication  technology  can  help  them 
to  develop  both  human  and  physical  resources, 

I  am  convinced  that  the  information/communication  revolution  which  is 
building  on  a  foundation  of  sand — in  the  form  of  a  silicon  chip — will  not  collapse 
but  offers  real  potential  for  increasing  the  quality  of  life  for  all  the  world's  people. 

.The  development  of  inexpensive,  energy  efficient  information  and  com¬ 
munication  systems  offers  the  one  hope  to  avoid  the  inhuman  social  conditions 
which  exist  in  the  large  urban  areas  throughout  the  developed  world..  If  you  begin 
now  to  plan  for  the  development  of  your  countries  on  the  basis  of  the  fact  that 
this  technology  combined  with  the  development  of  air  transport  has  removed  the 
Spacc/Timc  Barrier  to  physical  and  human  communication  you  can.  I  am  con¬ 
vinced.  look  forward  to  a  bright  and  humane  future. 
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DEVELOPMENTS  IN  IRELAND 


As  an  island  located  on  the  western  fringe  of  the  European  Continent,  away  front 
the  major  sea  trading  routes  and  centres,  and  not  permitted  to  develop  a  strong 
sea  presence  under  a  national  flag,  this  country  remained  primarily  pastoral  until 
the  end  of  the  I950's.  The  surplus  population  moved  to  the  industrial,  commercial 
and  administrative  centres  of  the  English  speaking  world  in  search  of  employ¬ 
ment.  For  all  those  previous  generations  of  Irishmen  and  women  this  was  a  sad 
fact  of  life.  But  for  the  present  generation  the  fact  that  this  country  did  not 
partake  in  the  industrial  revolution  is  a  distinct  advantage. 

We  are  not  burdened  with  the  need  to  adapt  old  industry  to  new  develop¬ 
ments.  We  are  not  burdened  with  an  infrastructure  based  on  the  traditional 
physical  communication  method  for  thoughts  and  goods  and  services.  We  have 
the  potential  to  rapidly  adopt  the  new  technology  in  the  development  of  our 
nation  and  of  our  nation's  place  in  world  trade. 

As  a  result  of  a  government  decision  at  the  end  of  the  1960's  there  is  a 
positive  policy  to  site  industry  away  from  the  metropolitan  area  of  Dublin.  There 
has  been  a  move  of  government  departments  to  other  parts  of  the  country  and 
this  policy  is  being  continued. 

In  1972  the  Government,  in  a  preview  of  regional  policy,  announced  as  the 
basis  of  its  planning  for  the  next  20  years,  the  following  strategy,  and  1  quote: 

"In  the  government's  view  an  overall  regional  strategy  should  not  merely 
„  seek  the  attainment  of  required  national  growth  rates  but  should  also  prov  ide 

0  ,  ,  for  the  maximum  spread  of  development,  through  all  regions,  giving  an 

0  increased  and  wider  range  of  economic  and  social  opportunities  and  so 
minimising  population  dislocation  through  internal  migration." 

Accordingly,  the  strategy  which  the  Government  envisages  should  be  pursued 
over  the  next  20  years  or  so.  is  as  follows: 

(I)  Dublin  development  to  be  such  as  to  accommodate  the  natural  increase 
of  its  existing  population. 

j'  (2)  expansion  in  and  around  Cork  City,  the  l.imerick/Shannon/Ennis  area. 

and  Waterford.  Galway.  Dundalk.  Drogheda.  Sligo  and  Athlone. 

(3)  development  of  counties  or  large  towns  of  strategic  importance  in  each 
region,  including  the  relatively  large  expansion  of  towns  in  areas  remote 
i  from  existing  major  towns. 

-H.  f  v  Ur  (4)  continuation  of  special  measures  for  the  development  of  the  Gael  (ash'.  ' 
This  policy  of  decentralisation  of  industry  which  has  been  entrusted  to  the 
Industrial  Development  Authority  (IDA)  for  implementation  has  been  made 
possible  by  the  concentration  of  this  body  on  industry  which  has  a  good  future  It 
is  indeed  fortunatc-foi^'uvthat  one  of  these  industries — the  electronics  industrv  is 


*  Designated  regions,  mainly  on  the  western  seaboard,  where  Irish,  rather  than  I  r.glish  is  the 
predominant  language. 
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the  primary  contributor  to,  and  benefactor  from,  the  information/communication 
revolution.  Thus  we  havt^'-m  Ireland  not  only'lhe  opportunity  to  develop  cJtir 
industrial  base  in  a  decentralised  way  but  also  to  benefit  from  the  world-wide 
explosion  in  demand  for  the  products  produced  by  these  companies. 

In  the  9  years  from  1972  to  the  present,  employment  in  this  industry  has 
doubled  and  output  measured  in  current  prices  has  grown  from  OSm  to  £50 Om 
(Punts),  to  a  point  where  Ireland  now  supplies  Hi  per  cent  of  Europe's  office 
equipment  products  and  2  per  cent  of  total  demand  for  electronic  products. 

In  the  last  two  years  the  present  government  has  taken  steps  to  improve  Ihe 
infrastructure  which  is  fundamental  to  the  success  of  this  programme.  It  has 
decided  to  invest  £800  million  in  the  telecommunications  system  in  order  to  bring 
it  up  to  the  standard  achieved  in  the  EEC  by  1984.  It  has  taken  the  decision  to 
base  this  development  on  digital  switching  and  transmission  which  will  permit  the 
integration  of  voice,  data,  text  and  pictures  for  transmission  through  the  system.  It 
h;is  decided  to  build  a  satellite  earth  station  in  the  south  of  the  country  . 

It  has  in  recent  months  taken  a  decision  to  develop  regional  airports.  This  is 
important  because  many  of  the  goods  we  produce  have  a  high  value  added  or  light 
weight  and  suffer  from  the  rough  handling  experienced  by  surface  transport. 
Given  our  physical  location  on  the  edge  of  our  market,  we  need  to  develop  the  air 
transport  of  the  products  of  our  new  industry  to  the  maximum  extent.  We  are.  of 
course,  still  a  large  exporter  of  beef  and  beer  and  minerals  and  therefore  the 
commitment  in  the  investment  plan  to  invest  in  roads  is  also  most  important.  1 
believe  these  decisions  will  begin  to  bear  fruit  in  the  latter  years  of  this  decade 
and  if  the  policy  of  decentralisation  is  maintained  there  is  a  real  prospect  that  the 
growth  of  Dublin  will  be  halted,  perhaps  even  reversed  by  the  end  of  the  century. 

I  believe  that  the  developments  taking  place  here  in  Ireland  are  far  reaching 
in  their  consequence  for  the  social  development  of  this  country.  I  think  that  those 
responsible  for  planning  or  administering  the  development  of  other  countries  can 
learn  from  Ireland.  If  you  study  what  we  have  been  doing  and  what  we  are 
planning  to  do  you  may  find  similar  problems  and  a  hint  of  some  solutions. 
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Notes  on  Computer  Education  and 
Training  in  Developing  Countries 


Ibrahim  S.  El  Miligi 

University  of  Garyounis.  Uln  a 


IMPORTANCE  OF  THE  HUMAN  ELEMENT 


Thl-:  pkrfokmanu-:  of  any  system  depends  mainly  on  two  sets  of  factors.  The  lirst 
set  is  the  initial  inception  and  design.  If  the  system  is  not  properly  conceived  and 
designed  it  will  lack  the  necessary  efficiency,  reliability  and  coherence.  Con¬ 
sequently  the  different  parts  of  the  system  will  not  function  properly  and  ulti¬ 
mately  it  will  not  achieve  the  goals  for  which  it  is  commissioned. 

The  second  set  of  factors  includes  th,  environment  in  which  the  system  is 
operating  whether  that  environment  is  organisational  procedures  or  people  inter¬ 
acting  with  the  system  in  one  form  or  another.  However,  among  all  the  factors 
affecting  the  performance  of  a  system  the  human  element  remains  the  least 
controllable.  A  necessary  way  of  securing  a  proper  interaction  between  the  human 
element  and  the  system  is  to  ensure  that  proper  education  and  training  is  given  to 
all  personnel  interacting  with  or  affected  by  the  system.  Failure  to  provide  the 
necessary  education  and  training  will  usually  render  the  human  element  the  weak 
link  in  the  system. 

The  realisation  that  the  human  element  could  be  the  weak  link  led  to  the 
recognition  of  the  education  and  training  of  computer  personnel  as  a  key  factor  in 
the  success  of  computer  applications. 

In  data  processing  systems  we  can  at  least  identify  three  areas  where  people 
can  directly  affect  the  system.  The  first  area  is  the  area  of  the  professional 
computer  personnel,  i.e.  systems  analysts,  programmers,  operators,  etc.  The  effect 
of  computer  professionals  on  the  system  may,  of  course,  differ  from  one  category 
of  personnel  to  another,  i.e..  a  programmer  may  have  a  different  effect  from  an 
operator.  The  second  area  is  the  area  of  the  users  of  the  system  outputs.  The  end 
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result  of  any  computer-based  system  will  ultimately  be  represented  in  a  report  of 
some  form  for  the  use  of  the  person  responsible  for  the  application  or  for  the  use 
of  the  person  who  monitors  the  performance  of  the  system  itself.  The  needs  of 
these  users  affect  the  system  in  its  initial  design  brief  and  subsequent 
modifications.  The  third  area  is  the  area  of  input  to  the  system.  It  is  almost 
traditional  to  think  of  computer-based  systems  as  being  operated  by  data  pre¬ 
paration  staff,  systems  analysts,  programmers,  etc.  The  starting  point  of  systems 
organised  in  that  way  is  technically  the  input  from  the  data  preparation  room. 
What  happens  before  that  is  usually  catered  for  by  standard  procedures  or  forms 
specified  at  the  design  stage.  The  interface  between  the  computer-based  system 
with  its  technical  starting  point  of  the  data  processing  room  and  its  input  source 
may  be  a  control  clerk(s).  Yet  the  predata  preparation  stage  is  a  critical  stage 
where  difficulties  couid  easily  arise  in  developing  countries  given  the  substantial 
'leap'  from  manual  systems  to  computer-based  systems. 

The  definition  of  areas  where  the  human  element  affects  the  system  is  very 
important  and  has  a  direct  bearing  on  the  type  of  education  and  training  necessary 
for  each  category  of  personnel.  But  before  going  into  more  detailed  analysis  the 
requirements  of  developing  countries  should  be  clearly  stated. 

It  should  be  emphasized  that  developed  countries  have,  through  their 
economic,  social  and  technical  development,  developed  a  suitable  environment 
and  trained  personnel.  Coping  with  new  computer  systems  has  not  been  difficult 
and  benefits  can  be  efficiently  realised.  In  developing  countries,  however,  the 
situation  is  different.  Developing  countries  may  import  the  most  sophisticated 
non-human  parts  of  computer  systems  from  developed  countries,  hut  they  cannot 
provide  sophisticated  human  links  in  terms  of  local  professional  expertise.  In 
certain  cases  they  can  acquire  the  services  of  expatriates  to  design  and  implement 
the  systems,  but  subsequent  running  of  the  systems  and  use  of  information  must 
be  done  by  local  personnel.  The  provision  of  well  trained  local  people  is  both 
expensive  and  time  consuming.  Yet  developing  countries  have  no  other  alter¬ 
native  but  to  develop  their  own  professional  expertise  if  the  introduction  of 
computers  is  not  to  be  slowed  down  or  their  capacities  wasted. 

Effective  results  in  the  field  of  computer  personnel  training  and  education, 
however,  can  only  be  achieved  through  the  drawing  up  of  adequate  and  realistic 
national  policies.  It  is  not  enough  to  ‘encourage'  computer  courses  or  even 
subsidise  them.  There  must  be  a  genuine  government  commitment  to  the  pro¬ 
vision  of  computer  professionals  and  the  training  and  education  of  people  to  use 
and  cope  with  computers. 


EDUCATION  AND  TRAINING 


Attempts  to  encourage  developing  countries  to  initiate  national  plans  for  the 
education  and  training  of  computer  personnel  are  numerous.  Analysis  of  some  of 
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the  literature  (United  Nations,  1073:  Pipe  and  Veenhuis,  1975)  on  computer 
education  and  training  reveals  that  there  are  two  areas  of  confusion.  There  is  a 
confusion  between  education  and  training.  The  two  terms  are  sometimes  used 
synonymously  although  basically  they  are  different  and  indicate  two  different  types 
of  learning. 

Education,  as  defined  by  the  Oxford  Dictionary,  is  the  ‘development  of  a 
person's  character  or  mental  powers'.  Training  is  defined  as  bringing  a  person  to  a 
‘desired  state  or  standard  of  efficiency,  etc.  by  instruction  and  practice'.  The  first 
impression  one  gets  from  the  two  definitions  is  that  education  is  a  more  general 
process  that  aims  at  developing  a  person's  mental  powers  to  cope  with  unknown 
situations.  Training  on  the  other  hand  has  a  specific  aim — to  bring  a  person  to  a 
desired'  state  or  'standard'  of  efficiency.  The  desired  standard  of  efficiency  relates 
to  how  well  a  person  carries  out  the  specific  job  for  w'hich  he  is  trained. 

Training  is  usually  required  for  persons  whose  tasks  are  well  defined  and  do 
not  vary  in  nature  or  content  in  the  short  run.  Data  preparation  staff,  program¬ 
mers  and  computer  operators,  for  example,  do  not  require  a  high  level  of 
education  but  a  varying  degree  of  intensive  training,  whilst  systems  analysts  and 
computer  managers  require  a  high  level  of  education,  supported  perhaps  with 
training  in  the  use  of  certain  techniques. 

Training  is  easily  catered  for  by  manufacturers,  institutions  or  various  train¬ 
ing  agencies.  What  makes  training  easy  to  cater  for  is  that  it  is  specific  and  with  a 
defined  time  span.  Education  on  the  other  hand  is  rather  difficult  to  cater  for.  It  is 
not  specific  and  has  a  longer  time  span.  Moreover,  before  any  person  is  educated 
in  any  discipline  or  science  that  discipline  should  be  well  defined. 


DEFINITION  OF  COMPUTER  SCIENCE 


Tut:  k  volution  of  new  sciences  has  always  been  faced  with  problems  of  definition, 
especially  boundary  definitions,  and  computer  science  is  no  exception.  Even  now 
it  is  very  difficult  to  find  a  definition  of  computer  science  that  draws  the 
unanimous  consent  of  all  computer  scientists.  In  fact  this  is  the  second  area  of 
confusion. 

The  main  reason  why  computer  science  is  not  yet  well  defined  is  that  people 
associated  with  the  early  development  of  computers  have  come  from  other 
disciplines  and  as  such  they  hold  different  points  of  view. 

Recent  discussions  on  education  and  training  have  even  dropped  the  term 
‘computer  science-  and  used  the  term  'informatics’.  Yet  even  ‘informatics'  may 
not  be  the  final  term.  The  consequence  of  this  confusion,  or  to  be  more  precise, 
lack  of  proper  and  defined  terminology,  makes  most  of  the  discussion  very  general 
and  theoretical.  The  problem  of  education  and  training  has  been  approached  in 
the  context  of  the  general  problem  of  informatics  (Hebenstreit.  1975)  and  thus 
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practical  details  of  how  to  solve  the  problem  of  education  are  not  available. 

This  lack  of  definition  of  computer  science  or  informatics  makes  it  ver> 
difficult  for  education  to  be  catered  for  by  the  same  organisations  that  cater  for 
training.  Therefore,  governments  of  developing  countries  must  take  increasing 
responsibility  for  providing  the  necessary  education  and  training  at  all  levels  and 
should  not  leave  it  to  non-governmental  agencies. 


NATIONAL  PLANS 


As  wt  have  mentioned  earlier  it  is  not  possible  to  adequately  provide  for 
education  and  training  unless  there  is  a  definite  national  plan  stating  the 
requirements  in  terms  of  quantity  of  personnel  and  quality  of  education  and 
training,  and  specifying  the  institutions  that  should  cater  for  both  education  and 
training.  National  plans,  however,  need  very  determined  efforts  since  they  tend  to 
be  rather  elusive  and  hard  to  achieve  (Miiigi.  Id7d). 

One  of  the  major  efforts  to  encourage  developing  countries  to  draw  up 
national  plans  for  computer  technology  application  is  the  United  Nations  second 
report  of  the  Secretary-General  (United  Nations,  op.  cii.).  The  report  outlined 
several  recommendations  for  the  enhancement  of  computer  education  and  train¬ 
ing.  These  recommendations,  when  subjected  to  a  critical  analysis,  also  revealed  a 
certain  lack  of  distinction  between  education  and  training  as  defined  earlier.  Such 
lack  of  distinction  may  perpetuate  in  whatever  policies  are  based  on  the  recom¬ 
mendations  and  the  result  will  not  be  as  desirable  as  the  recommendations  are 
aiming  at. 

The  UN  report  also  neglects  the  training  and  support  of  a  very  important 
category  of  professionals.  Training  of  Organisations  and  Methods  (O  &  M) 
experts  is  extremely  important  in  developing  countries  since  most  of  the  prospec¬ 
tive  computer  application  areas  lack  formality,  order,  and  clear  definition  of  jobs 
and  responsibilities  (Miiigi.  Iri78). 


AIMS  OF  COMPUTER  EDUCATION  AND  TRAINING  POLICIES 


Ttu  vims  or  any  computer  education  and  training  policy  may  be  summarized 
briefly  as  follows: 

(a)  To  produce  computer  professionals  at  all  levels  to  man  existing  and 
future  computer  centres. 

(b)  To  conduct  concurrent  courses  of  computer  appreciation  and  orientation 
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for  those  who  will  subsequently  use  computers,  e.g.,  decision  makers, 
planners,  middle  management,  etc.,  and  to  undertake  the  training  of 
para-computer  personnel  (O.  &  M.  experts). 

(c)  To  conduct  mass  appreciation  courses  to  create,  in  the  general  public,  an 
awareness  of  computers,  their  power  and  shortcomings. 

(d)  To  maintain  a  high  standard  in  the  profession.  Computer  professionals 
must  be  kept  up-to-date  with  recent  developments  in  the  computer  field. 
This  involves  a  continuous  transfer  of  computer  technology  from 
developed  countries  to  developing  countries.  It  would  be  highly  undesir¬ 
able  and  indeed  impractical  if  such  a  transfer  is  not  monitored  and 
evaluated  to  see  its  relevance  to  the  country'  involved  so  that  only  the 
useful  parts  are  adopted.  This  monitoring  and  evaluation  of  development 
in  the  computer  field  can  only  be  done  by  a  research  unit.  Such  a  research 
unit  can  also  help  in  initiating  research  in  areas  where  problems  are 
encountered  and  as  such  triggers  an  autonomous  local  research  activity. 

The  type  of  education  and  training  to  be  given  to  each  category  may  differ.  Even 
within  one  category  training  or  education  may  differ  in  content,  duration  and 
intensity.  Application  professionals,  for  example,  may  receive  a  varying  degree  of 
training.  It  is  here  that  the  distinction  between  education  and  training  helps  in 
moulding  the  type  of  training  and/or  education  to  be  given  to  each  category  or 
sub-category.  Data  preparation  staff,  computer  operators,  and  programmers  do  not 
need  a  high  level  of  education.  Instead  an  intensive  training  course  over  a  defined 
period  of  time  is  sufficient.  Systems  analysts  and  computer  managers  on  the  other 
hand  require  a  high  degree  of  education  in  addition  to  a  certain  degree  of  training. 
Computer  scientists  working  in  research  units  clearly  need  a  high  degree  of  education 
and  also  a  high  level  of  training  so  that  they  are  producing  realistic  and  relevant 
solutions  and  results. 

sComputer  users  need  training  in  understanding  the  computer  and  how  to 
utilise  it  while  being  aware  of  its  shortcomings  and  limitations. 

The  training  of  the  public  is  clearly  not  practical.  What  is  needed  here  is  a 
mass  education  programme.  However,  computer  education  in  schools,  especially 
secondary,  technical  and  commercial,  should  be  given  priority.  Use  of  the  mass 
media,  pamphlets,  magazines  and  newspapers  could  be  helpful  in  disseminating 
computer  knowledge. 

It  is  imperative  that  developing  countries  should  realize  that  training  by 
suppliers  and  other  agencies  is  clearly  limited  and  caters  only  for  a  small  fraction 
of  the  overall  needs  of  a  country  for  computer  education  and  training,  and  that, 
unless  the  problem  is  taken  in  its  totality,  computer  introduction  in  these 
countries  will  greatly  suffer. 
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INTRODUCTION 


Reports  on  Computer  Technology  for  Development:  For  the  past  decade  inter¬ 
national  bodies  have  discussed  ways  in  which  computers  will  affect  development. 
Particular  emphasis  has  been  given  to  the  application  of  computer  technology  to 
development.  The  first  report  published  by  the  United  Nations  in  1471  is  an 
important  document  which  is  still  relevant  today  in  discussions  of  the  subject. 

Since  its  publication  a  second  report  has  been  prepared  by  the  United 
Nations  (1473)  in  which  30  recommendations  were  made.  In  1471  and  1474  two 
conferences  in  Jerusalem  on  Information  Technology  took  place  with  two  large 
volumes  of  papers  published.  In  1478  the  SPIN  conference  was  held  in  Spain. 
(Inter-Governmental  Conference  on  Strategies  and  Policies  for  Informatics).  This 
conference  made  4(1  recommendations  (UNESCO-1BI.  1478).  In  all  these  con¬ 
ferences  the  recommendations  endorse  the  enhancement  of  social  and  economic 
development  with  the  effective  utilization  of  computer  applications.  Nearlv  a 
decade  has  passed  since  the  first  UN  report  was  prepared:  in  the  countries  of  Africa, 
computer  development  has  either  been  stagnant  or  haphazard  and  certainly  not 
planned  according  to  the  numerous  recommendations  put  forward  at  the  various 
conferences  on  Information  Technology. 

Current  Applications:  To  date  most  applications  of  computers  in  this  region  are 
for  the  routine  clerical  tasks  and  employ  standard  data  processing  procedures 
using  large  data  files.  In  some  instances  these  procedures  are  totally  magnetic  tape 
based  and  still  involve  the  use  of  punch  cards  as  the  primary  input  medium.  At 
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the  first  Computer  Managers  Conference  in  Arusha  in  1474  (EAMI.  1474)  the 
ranking  of  the  top  ten  applications  processed  at  the  installations  represented  were 
found  to  he  applications  of  standard  accounting  functions.  It  should  he 
emphasised  that  most  government  computer  centres  in  the  region  process  a 
considerable  number  of  activities  using  a  computer  which  in  relation  to  the 
development  of  the  nations  concerned  must  he  regarded  as  advanced  uses  of  data 
processing  when  compared  with  their  counterparts  in  the  developed  countries  at 
the  same  relative  stage  of  development.  As  stated  in  Scott  (1471)  "There  is  one 
question  which  occurs  to  most  people  and  this  is:  why  use  computers  when  there 
is  such  unemployment  in  emerging  countries?  Most  government  departments  and 
commercial  organisations  are  relatively  new  in  structure  and  can  use  a  computer 
at  an  early  stage  in  their  growth.  The  organisations  will  have  the  advantages  of 
up-to-date  reports  and  files  on  which  decisions  for  future  development  can  be 
made,  yet  at  the  same  time  avoid  the  "clerical  mess'  that  will  require  a  computer 
solution  at  some  later  stage.  " 

James  C Jayson  ( 1480)  argues  that  one  of  the  main  reasons  why  methods  of  op¬ 
erations  research  are  not  used  extensively  is  because  there  is  no  facility  for  local 
training  in  such  techniques.  He  cites  examples  where  such  techniques  have  been 
successfully  implemented  by  direct  importation  from  outside  but  warns  of  possible 
antagonism  if  not  supported  by  all  the  workers  directly  or  indirectly  involved.  The 
same  can  apply  to  data  processing  techniques. 

Two  regional  meetings  have  been  held:  the  first  Computer  Managers  Con¬ 
ference  in  Arusha  in  September  1474  and  the  UNESCO  sponsored  meeting  of 
Computer  Centre  Directors  in  Africa  in  Arusha  in  April  148(1  (UNESCO.  1480). 
To  date  one  book  has  been  published  on  the  use  of  computers  in  Africa  (Tavlor 
and  Obudho.  1477). 

Levels  of  Computer  Activity:  Julian  Bogod  (1474)  proposed  that  the  different 
levels  of  computer  activities  in  a  country  can  be  classified  as  initial,  basic, 
operational,  and  advanced. 

From  the  above  it  appears  that  Kenya  is  at  the  Basic  level  or  moving  towards 
the  Operational  level.  There  are  now  approximately  100  computer  mainframes  in 
Kenya  in  a  population  of  16  million  persons.  One  major  problem  is  still  staff 
recruitment:  for  example  the  Institute  of  Computer  Science  of  the  University  of 
Nairobi  has  had  3  vacant  posts  of  Senior  Computer  Programmer  and  Senior 
Systems  Analyst  for  30  months. 

Formulation  of  National  Education  and  Training  Policies:  In  order  to  be  able  to 
quantify  data  on  the  existing  application  of  computers  in  a  country  an  important 
research  project  must  be  established.  Such  a  project  is  outlined  in  the  last  section 
but  must  include  manpower  projections.  It  is  surprising  to  note  that  even  today 
many  senior  government  officials  are  not  aware  of  the  extent  of  computerisation 
in  Kenya. 

The  following  section  will  outline  some  of  the  background  issues  related  to 
computer  education  and  training  in  the  region.  The  second  section  will  categorise 
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the  main  courses  now  required  for  new  entrants  to  the  profession.  The  third 
section  will  deal  with  advanced  workshops  and  the  education  of  management  and 
users.  It  is  my  contention  that  all  of  these  issues  must  he  dealt  with  on  a  national 
basis  without  further  delay. 


BACKGROUND  ISSUES  RELATED  TO  EDUCATION  AND  TRAINING 


Subject  Nomenclature:  The  use  of  the  terms  computer  science,  informatics, 
information  processing  are  discussed  in  some  detail  (IBI.  1976).  At  the  University 
of  Lagos  there  is  a  Department  of  Computer  Sciences.  At  the  University  of 
Nairobi  an  Institute  of  Computer  Science  teaches  and  researches  computer 
science  and  data  processing  subjects,  while  a  diploma  in  computer  science  has 
started  this  year. 

Estimates  of  training  needs:  Much  has  been  written  on  the  needs  for  national 
training  plans  for  informatics  (United  Nations.  1973:  IBI.  1976.  I97S)  hut  little  can 
be  done  without  quantitative  data  on  existing  computer  installations.  It  should  be 
possible  to  maintain  and  update  a  directory  of  computer  installations  and  related 
staff  requirements  for  the  whole  country.  From  this  data  educational  and  training 
projections  can  be  made.  Such  data  was  scheduled  for  publication  in  Kenya  (April 
1981)  from  a  research  project  funded  by  IDRC  in  Canada. 

Practical  Oriented  Training  Requirement:  At  present  the  type  of  education  and 
training  required  as  a  priority  should  be  practical  rather  than  academically 
oriented.  The  installation  of  many  smaller  mainframes  in  the  1980‘s  leads  to  a 
different  requirement  for  training  which  will  involve  an  installation  staff  running  a 
computer  custom-programmed  by  the  vendors. 

Centres  for  Education  and  Training:  If  education  and  training  are  to  be  success¬ 
fully  provided  proper  equipment  (hardware  and  software)  must  be  available  as 
well  as  a  proper  training  environment.  With  so  many  packaged  courses  available 
each  institution  must  be  equipped  with  overhead  projectors,  slide  projectors,  slide 
making  equipment,  video  player,  etc.  Such  equipment  has  recently  been  donated 
to  the  Institute  of  Computer  Science  by  DAAD. 

Retention  of  Training  Staff:  Considerable  difficulty  is  experienced  in  the  retention 
of  data  processing  staff  by  the  public  sector.  In  particular  a  university  similar 
teaching  institution  faces  a  severe  problem  in  retaining  local  staff  after  a  con¬ 
siderable  investment  of  time  and  money  in  training.  The  only  realistic  solution  is 
to  provide  for  public  employees  in  this  field  to  be  paid  a  professional  supplement 
to  equate  their  remuneration  with  that  obtained  in  the  private  sector,  or  to 
actively  encourage  consultancy  work  to  be  undertaken.  Whilst  local  staff 
development  is  being  undertaken  international  aid  agencies  will  be  still  required 
to  assist  in  the  finding  of  skilled  expatriate  staff. 

Aptitude  Testing:  Most  computer  vendors  and  private  computer  training  firms  still 
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provide  for  ;i  fee  the  ritual  of  the  aptitude  test  as  the  key  to  entrv  to  eomputer 
careers.  Most  of  such  tests  are  imported  from  the  USA  and  Europe  and  little 
work  on  their  current  relevance  in  the  region  has  been  undertaken. 

Pricale  Computer  Twining  Schools:  One  of  the  observations  made  in  Arusha 
(British  Computer  Society.  I‘>N0)  was  concern  at  the  exploitation  of  the  general 
public  by  some  private  computer  training  companies.  Control  of  their  activ  ities  bv 
national  governments  was  implored  to  prevent  uninformed  members  of  the  public 
from  being  given  unsuitable  training  which  may  not  be  acceptable  bv  potential 
employers.  I'ntil  alternative  sources  of  training  are  available  on  a  sufficient  scale 
this  mat  well  be  counter-productive. 

[examination  and  Assessment:  examinations  and  assessment  of  existing  data 
processing  specialists  becomes  a  major  problem  when  new  formal  courses  are 
introduced  for  new  entrants  from  formal  schooling.  l  or  the  orderlv  growth  of  the 
profession  some  ways  of  assessment  for  experience  should  be  devised.  It  max  be 
appropriate  for  a  computer  society  or  association  to  evolve  to  become  a  profes¬ 
sional  society  with  a  fna-time  secretariat  to  undertake  this  role.  Experience  to 
date  throughout  the  world  has  not  been  without  considerable  difficulties. 

I’tin  African  Association  of  L'nieersity  Departments' Institutes  or  Institutions:  A 
most  fruitful  exchange  of  ideas  and  developments  can  be  maintained  with  the 
establishment  of  a  pan  African  association  of  University  departments  Institutes 
or  Institutions  involved  with  information  processing  training.  It  is  the  kind  of 
association  that  UNESCO  should  be  able  to  support  and  enable  an  annual 
meeting  to  take  place.  Regional  conferences  and  seminars  could  be  arranged  from 
this  forum  and  exchanges  of  experiences  and  material  initiated.  A  recom¬ 
mendation  to  this  effect  was  made  at  the  UNESCO-sponsored  meeting  of 
Computer  Centre  Directors  in  Africa  held  in  Arusha.  April  l‘>S(i  (UNESCO.  l‘)S(l|. 
Coordination  of  Training  and  Education  on  a  Regional  Basis:  The  international 
aid  agencies  should  be  requested  to  provide  scholarships  to  local  personnel  from 
the  region  to  attend  existing  or  proposed  courses  at  Institutions  in  the  region.  The 
duplication  of  resources  should  be  discouraged  at  all  costs. 


EDUCATION  AND  TRAINING  FOR  NEW  ENTRANTS  TO  THE 

PROFESSION 


Postgraduate:  The  main  developments  that  have  taken  place  are  at  the  post¬ 
graduate  level.  The  postgraduate  diploma  course  in  computer  sciences  at  the 
University  of  Lagos  is  sponsored  by  the  University  of  Lagos.  UNESCO,  and 
OAU/STRC.  The  University  of  Nairobi  commenced  a  postgraduate  diploma  in 
Computer  Science  in  1W1  at  the  Institute  of  Computer  Science,  initially  for  II 
students,  where  the  British  Government  has  provided  an  ICl.  2l)50  computer 
system  with  a  terminal  network  under  its  capital  aid  programme  to  Kenya.  The 
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course  comprises  the  following  subjects:  Foundations  of  Computer  Systems. 
Information  Processing.  Programming  Methodology.  Software  Systems.  Principles 
of  Accounting  and  Management.  Business  Systems  Analysis  and  Design.  Assem¬ 
bler  Language  Programming.  Computer  Technology.  Operating  Systems. 
Scientific  and  Engineering  Computing.  Computer  Management.  Database 
Management.  Advanced  Programming.  Simulation.  Computational  Statistics. 
Mathematical  Programming.  Computer  Assisted  Engineering  Design:  and  a 
computer  systems  project  Both  of  the  above  courses  have  compulsory  and 
optional  subjects.  The  Lagos  course  seems  more  scientifically  oriented  w  hilst  the 
Nairobi  course  is  more  business  data  processing  oriented. 

f  hiitergrucluale :  At  a  considerable  number  of  Universities  undergraduates  from 
the  Faculties  of  Engineering.  Science,  and  Commerce  receive  service  courses  in 
the  foundations  of  computing  and  at  least  one  programming  language.  At  the 
L'niversitv  of  Nairobi  a  modular  structure  to  these  courses  is  being  evolved.  A 
considerable  number  of  course  syllabuses  for  Computer  Science  curricula  have 
been  published  (CACM.  I ooS:  The  Computer  Journal.  18.  4).  Work  should  be 
undertaken  to  evolve  more  courses  in  information  processing  subjects  at  the 
undergraduate  level  eventually  leading  to  joint  degrees.  All  undergraduates 
should  receive  at  least  one  course  in  information  processing.  The  most  suitable 
position  of  the  unit  in  a  university  may  be  independent  from  existing  faculties  to 
demonstrate  the  multi-disciplinary  nature  of  the  subject  (Scott.  1979). 

Post  A- Level  [Higher)  School  Course:  A  considerable  number  of  students  from 
the  region  have  attended  courses  equivalent  to  the  Scottish  Higher  National 
Diploma  in  Computer  Data  Processing  at  Aberdeen  College  of  Commerce.  The 
need  for  this  level  of  course  was  mentioned  in  the  observ  ations  in  Arusha  in  1070 
(EAMI.  op.  cit.).  The  most  suitable  venue  for  this  course  may  be  at  a  national 
technical  college  or  university.  The  Kenya  Polytechnic  in  Nairobi  has  just  taken 
delivery  of  14  PET  microcomputers  and  expects  to  start  courses  using  this 
equipment  shortly  . 

Post  O- Level  (Form  4)  School  Course:  At  least  one  such  course  was  mounted  in 
Zambia  at  the  Zambia  Institute  of  Technology  in  Kitwe  as  a  2-year  Programming 
Certificate  course.  A  good  syllabus  already  exists  in  the  Scottish  National 
Certificate  in  Computer  Operations.  The  need  for  this  level  of  course  was 
mentioned  in  the  observations  in  Arusha  in  1979.  In  Kenya  a  schools  computer 
project  has  been  started  at  Starehe  Boys  Centre  with  support  from  local  computer 
installations  and  vendors  on  an  experimental  basis.  It  is  currently  planned  to 
introduce  an  experimental  A-Level  course  at  the  same  institution. 

School  Courses:  Attention  should  be  drawn  to  the  work  already  undertaken 
(British  Computer  Society.  1980)  to  keep  so  called  ‘Computer  Studies'  courses  up 
to  date.  A  text  published  in  Nairobi  in  1971  was  aimed  at  the  schools  population 
(Scott.  1971). 

Systems  Analysis  &  Design  Training:  The  East  and  Southern  African  Manage¬ 
ment  Institute  in  Arusha  has  been  running  an  Information  Systems  Course  for 
several  years.  A  well  documented  and  updated  course  with  an  examination 
scheme  has  been  available  for  many  years  from  the  National  Computing  Centre  in 
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the  UK.  There  is  a  demand  for  more  of  these  courses  to  be  given  in  the  region  at 
least  once  a  year. 

Data  Entn ■  and  Data  Control  Personnel  Training :  Two  areas  where  key  personnel 
are  involved  is  in  data  entry  and  data  control.  In  most  instances  these  personnel 
have  only  attended  a  skills  course  on  data  preparation.  It  is  time  that  all  new 
entrants  to  these  positions  are  given  formal  training  on  the  principles  of  in¬ 
formation  processing. 

Vendors  Courses:  The  current  practice  is  for  the  majority  of  new  entrants  to  the 
profession  only  to  be  able  to  attend  the  courses  run  by  the  computer  vendors 
usually  at  a  regional  centre  rather  than  on  a  national  basis.  These  courses  are 
usually  well  designed  but  have  the  obvious  disadvantages  of  being  product 
orientated. 


COURSES  FOR  EXISTING  PERSONNEL  AND  EDUCATION 
OF  MANAGEMENT  AND  USERS 


Advanced  Workshops:  A  framework  for  advanced  courses  on  data  processing 
subjects  on  a  national  basis  should  be  established.  A  consultative  committee 
would  devise  an  annual  programme  of  short  fulltime  courses  and  "workshops"  of 
an  advanced  nature  for  computer  professionals  and  information  processing  speci¬ 
alists  in  the  country. 

Such  a  consultative  committee  is  expected  to  be  drawn  from  the  University, 
government,  private  industry,  vendors,  international  aid  agencies,  and  the  local 
computer  association.  In  Kenya  it  is  proposed  that  each  academic  member  of  staff 
of  the  Institute  of  Computer  Science  would  give  at  least  one  such  course  in  his/her 
specialization  in  each  annual  programme  of  courses.  At  least  three  professionals 
from  outside  Kenya  would  be  invited  each  year.  Courses  that  are  expected  to  be 
mounted  in  Id80/8I  include:  Structured  Programming.  Microprocessors,  Operat¬ 
ing  Systems,  Financial  Modelling.  Distributed  Processing.  Statistical  Com¬ 
putations  and  Databases. 

Video  Recorded  Teaching  Packages:  There  arc  now  available  some  courses  that 
are  documented  and  video  recorded  to  enable  students  to  follow  the  material  at 
their  own  pace.  The  National  Computing  Centre  in  the  UK  has  such  courses 
available  which  should  he  reviewed. 

Part-time  Extra  Mitral  Courses:  Where  a  public  establishment  exists  a  series  of 
part-time,  (evening)  courses  on  an  extra  mural  basis  are  usually  well  attended  and 
provide  an  important  input  into  the  computer  education  of  users. 

Government  Institutes  of  Administration:  It  is  most  likely  that  national  govern¬ 
ments  have  a  training  centre  for  public  administrators.  It  is  most  important  that 
courses  for  senior  administrative  personnel  be  provided  at  all  levels  in  order 
to  obtain  maximum  use  of  government  computer  centres. 
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ESTABLISHMENT  OF  COMPUTER  RELATED  RESEARCH 
PROJECTS  AND  PRIORITY  COMPUTER  APPLICATIONS  FOR 

DEVELOPMENT 


Bin >w  arf  enumf;rate»  a  number  of  important  research  projects  and  priority 
computer  applications  for  development,  most  of  which  will  be  funded  on  a 
national  basis  and  run.  either  at  a  national  teaching  or  research  institution,  or  at 
the  appropriate  government  department. 


Computer  Related  Research  Projects 

Computer  Utilisation  Study:  An  important  project  already  mentioned  which 
should  be  undertaken  on  an  on-going  basis  is  on  computers  and  development 
policy  in  each  country.  Such  a  project  should  maintain  an  inventory  of  computer 
installations,  manpower,  utilisation  statistics  and  applications  processed.  A  direc¬ 
tory  of  computer  utilisation  can  be  published  to  increase  general  awareness  of 
computer  utilisation  and  to  facilitate  an  exchange  of  experience  within  the 
country.  The  information  should  be  updated  on  an  annual  basis. 
Telecommunications  for  Data  Transmission:  Most  telecommunications  facilities 
are  in  the  monopoly  hands  of  a  semi-state  post  and  telecommunications  cor¬ 
poration.  Most  of  them  in  the  region  only  provide  data  transmission  using 
dedicated  lines  with  their  own  supplied  modems.  It  should  be  possible  to  develop 
the  use  of  dial-up  facilities  for  data  transmission  on  one  institution's  telephone 
network  in  conjunction  with  the  telecommunications  corporation. 

Microprocessor- Based  Products:  The  exploitation  of  the  microprocessor  in  product 
development  is  now  taking  off  worldwide.  National  universities  research 
projects  should  be  established  by  departments  of  Electrical  Engineering.  Physics, 
and  Computer  Science.  In  this  way  prototype  products  designed  for  local  con¬ 
ditions  can  be  investigated. 

Microprocessors:  With  the  availability  of  word  processors  to  streamline  clerical 
work,  their  introduction  needs  to  be  studied  with  regard  to  the  socio-economic 
effects  on  traditional  urban  employment  opportunities. 

Library  automation :  Considerable  difficulties  exist  in  the  maintenance  of  manual 
library  records  in  nearly  all  national  university  libraries.  Considerable  progress  in 
the  automation  of  libraries  has  been  undertaken  in  Europe  and  America.  It 
should  be  possible  to  undertake  a  general  project  to  find  a  feasible  solution  to  this 
problem.  Once  the  national  university  library  is  automated  all  accessions  within  a 
country  are  the  next  priority. 

Application  of  Portable  Microcomputer  Systems:  The  uses  of  the  new.  relatively 
cheap,  portable  microcomputer  in  the  fields  of  computer  assisted  instruction, 
medical  diagnosis  and  farm  management  for  the  rural  population  needs  in- 
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vestigation  as  these  are  applications  that  can  benefit  different  aspects  of 
development. 


Priority  Computer  Applications  for  Development 

Some  of  the  scientific  applications  of  computers  are  often  linked  to  research 
projects  from  other  disciplines.  These  projects  are  often  undertaken  at  one  of  the 
university  computer  installations  because  only  at  such  sites  are  any  suitably 
qualified  technical  applications  staff  available  to  give  proper  advice  and  guidance. 

It  is  apparent  that  considerable  research  that  could  use  computers  in  this  way 
is  not  being  undertaken  due  to  the  shortage  of  technical  manpower.  An  urgent 
need  is  to  establish  or  strengthen  full-time  technical  and  scientific  systems  analysts 
and  programmers  at  university  and  central  government  computer  installations. 

An  example  of  the  projects  currently  identified  at  the  University  of  Nairobi 

are: 

(a)  access  to  and  analysis  of  l.andsat  satellite  data  recorded  on  magnetic 
tape. 

(b)  conversion  of  rainfall  data  on  magnetic  tape  to  disc. 

(c)  establishment  of  a  research  profile  database  of  all  on-going  research 
projects  in  the  country. 

(d)  assembly  of  gynaecological  records  at  the  teaching  hospital  over  the  past 
HI  years  to  form  a  database  tor  research. 

(e)  processing  of  statistical  records  of  infant  mortality  in  Nairobi. 

(f)  provision  of  experimental  software  to  enable  surgeons  to  diagnose  the 
need  for  surgery. 

(g)  access  to  census  data  for  planning. 

(h)  selection  criteria  for  small  business  computers. 

In  the  above  research  projects  and  technical  applications  the  most  important 
requirement  is  the  co-ordination  of  effort,  avoidance  of  duplication,  and  com¬ 
munication  (if  work  already  undertaken  and  in  progress. 


WORKSHOP  ON  NATIONAL  EDUCATION  AND  TRAINING  IN 

INFORMATICS 


Onc  f:  the  ui’-ro-DAiF  data  on  usage  of  informatics  within  the  country  is  available 
it  should  be  appropriate  to  hold  a  national  workshop  to  devise  education  and 
training  plans  for  the  country.  Such  a  workshop  is  proposed  for  Kenya  to  draw- 
together  all  the  independently  active  institutions  and  interested  groups  later  this 
year  in  co-operation  with  the  Directorate  of  Personnel  of  the  Government  of  the 
Republic  of  Kenya. 
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CONCLUSIONS 


Despite  the  considerable  amount  of  talk  of  strategies  for  the  development  of 
informatics  in  developing  countries,  action  is  still  being  hindered  by  a  lack  of 
resources.  Assistance  in  the  form  of  personnel,  graduate  training  programmes, 
proven  training  courses  and  teaching  aids,  capital  investment  for  hardware  and 
buildings  are  still  in  demand  and  will  continue  to  be  in  demand  in  a  country  like 
Kenya  if  its  move  from  a  basic  level  of  data  processing  is  to  be  achieved  in  the 
next  decade. 

Research  projects  must  be  undertaken  to  publicise  the  relevant  applications 
within  a  country  and  most  important  of  all  an  updated  inventory  of  computer 
applications  and  manpower  projections  should  be  maintained. 

Once  that  is  done  sufficient  national  interest  can  be  generated  by  all  parties 
concerned  to  attend  a  workshop  on  how  these  manpower  needs  and  research 
activities  can  be  provided  and  managed^ 
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Advanced  Technical  Training  in 
Developing  Countries — Some 
Wider  Considerations 


K.T.  Ryan 
Trinity  College.  Dublin 


INTRODUCTION 


It  is  a  fai.i.acy  to  equate  the  training  needs  of  an  established  company  in  the 
industrialised  world  with  those  of  enterprises,  however  sophisticated,  in  the 
developing  countries.  Training  is  itself  part  of  the  development  process.  Very 
often  its  main  objective  is  to  replace  expatriate  with  loca>  employees.  Successfully 
achieving  this  requires  putting  training  in  a  much  wider  context  than  might  usually 
be  the  case. 

This  paper  is  a  review  of  some  of  the  circumstances  that  impinge  on  advanced 
training  in  developing  countries.  It  is  based  mainly  on  experience  with  computer 
.-.tatf  training  in  Africa,  principally  in  Zambia,  but  is  intended  to  he  of  wider 
interest.  No  specific  training  methods  or  techniques  are  described.  Instead  the 
objective  is  to  show  the  training  problem  in  all  its  aspects,  whether  technical, 
economic  or  organisational.  If  it  appears  at  times  to  emphasise  what  is  obvious,  it 
is  because  this  emphasis  has  been  needed  in  practice.  Similarly,  if  its  scope  seems 
broader  than  its  title,  it  reflects  a  need  to  illustrate  the  wider  context  so  that 
difficulties  and  obstacles  are  more  easily  anticipated. 
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TECHNICAL  ASPECTS 


Economic  development  can  be  defined  as  the  process  of  raising  the  sustainable 
GNP  above  a  certain  per  capita  level.  At  each  stage  the  GNP  is  made  up  of  a 
subsistence  element  and  a  surplus  available  for  either  investment  or  consumption. 
This  is  the  case  in  both  advanced  and  developing  countries.  In  the  latter  however 
the  surplus  resources  being  allocated  are  usually  scarcer.  Accordingly,  great  care 
must  be  taken  if  limited  finance  and  personnel  are  to  be  used  for  the  greatest 
good  of  society. 

Leaving  aside  foreign  aid.  the  rate  of  economic  development  is  principally 
determined  by  the  proportion  of  current  production  which  is  not  consumed.  This 
investment  is  used  to  provide  for  future  production.  Thus  the  greater  the 
proportion  that  is  consumed  immediately  the  slower  the  rate  of  economic  growth. 
In  a  country  which  is  primarily  agricultural  this  relationship  is  clearly  seen.  The 
individual  or  co-operative  farm  is  a  microcosm  of  society  as  a  whole.  A  farmer  can 
either  consume  his  cattle  or  breed  them — he  can't  do  both.  In  an  economy  based 
on  extractive  industry  (e.g.  oil  or  minerals)  the  relationship  may  be  obscured. 
Mineral  resources  are  non-renewable.  (Agriculture,  in  contrast,  is  a  growing 
asset).  Therefore  the  surplus  that  is  available  for  investment  in  a  mining  economy 
is  essentially  temporary  in  nature.  The  need  for  maximum  growth  and  hence 
minimum  consumption  is  all  the  more  urgent  in  those  cases  (e.g.  copper  mining) 
where  the  world  market  price  is  subject  to  great  fluctuation.  However,  for  as  long 
as  there  is  a  high  rate  of  profit  the  surplus  available  can  be  used  to  promote  long 
term  growth  which  will  build  an  economy  that  can  survive  during  harder  times. 

We  shall  consider  only  the  case  of  a  mining  (or  oil  rich)  country  which  has 
had  a  history  of  colonial  exploitation.  Political  independence  must  always  precede 
economic  independence  for  such  a  country.  It  is  unlikely,  however  that  the 
attainment  of  political  independence  will  of  itself  lead  inevitably  to  economic 
independence.  Generally,  the  colonial  administration  will  try  to  maximize  the 
profit  extracted  from  the  colony  and  will  restrict  investment  to  the  minimum 
necessary  to  ensure  reliable  and  efficient  production.  Civil  and  military  authority, 
infrastructure  as  well  as  educational  and  health  facilities  are  provided  for  this 
reason.  There  is  little  to  be  gained  by  the  imperial  power  from  the  advancement 
of  local  employees.  Their  loyalty  to  the  colonial  government  is  always  question¬ 
able  and  their  usefulness  is  restricted  to  their  own  country  of  origin.  Until  such 
time  as  the  world  labour  market  dictates  otherwise,  it  is  easier  and  more 
profitable  to  fill  all  but  the  most  unskilled  jobs,  with  imported  personnel. 

Political  independence  is  an  opportunity  to  change  this  state  of  affairs.  It  is  no 
coincidence  that  almost  every  newly  independent  country,  whether  in  Africa  or 
elsewhere,  has  made  education  its  top  priority  in  the  post-independence  period. 
The  appropriateness  and  the  cost /benefit  of  such  education  has  lately  come  under 
considerable  scrutiny.  Investment  in  general  education  does  not  guarantee 
economic  growth.  It  may  produce  a  literate  and  partly  trained  workforce  but  it 
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may  simultaneously  produce  people  whose  abilities  or  inclinations  are  unsuited  to 
the  country's  development  needs. 

One  aspect  of  the  manpower  training  (or  retraining)  problem  is  the  need  for 
expertise  in  the  more  advanced  sectors  of  industry.  There  are  many  types  of 
foreign  "experts”  however  and  decisions  as  to  their  relative  usefulness  are  early 
pre-requisites  in  any  evaluation  of  training  needs.  These  decisions  themselves 
require  expert  knowledge  and  this  is  usually  not  available  within  the  developing 
country.  The  need  for  expert  advice  can  be  met  by  suitable  outside  consultants, 
chosen  either  through  the  open  market  or  through  an  international  aid-giving 
organisation.  It  is  important  to  realize  that  the  expert's  professionalism  is  more 
important  than  any  commitment  he  (or  she)  might  have  to  the  host  country. 
Naturally  an  ideological  antipathy  would  be  a  hindrance  to  his  work  but  it  is  his 
professional  abilities  that  are  being  hired,  not  his  politics.  Once  suitable  technical 
consultants  have  been  engaged  they  must  be  given  their  terms  of  reference. 
Because  of  the  host  country’s  lack  of  technical  knowledge  it  may  take  some  time 
to  define  realistic  and  acceptable  goals.  The  division  of  responsibility  between  the 
government  and  the  outside  consultants  should  be  quite  clear  and  explicit.  The 
government  sets  the  objectives;  the  consultants,  once  they  accept  that  the 
objectives  are  attainable,  specify  the  steps  necessary  to  achieve  the  objectives.  A 
consultant's  typical  report  in  the  training  area  would  specify  at  least: 

(a)  Manpower  needs,  current  and  projected. 

(b)  Available  local  manpower,  current  and  potential. 

(c)  Proposed  training  to  optimise  use  of  local  personnel. 

(d)  Resources  required  for  (c). 

(e)  Recruitment  of  expatriate  staff. 

(f)  Evaluation  of  training  progress. 

The  second  last  point  (e)  has  a  major  bearing  on  the  type  and  quality  of 
training  that  will  be  otfere'l  subsequently.  If  there  arc  not  enough  experienced 
supervisory  staff,  on-the-job  training  is  impossible.  As  some  form  of  apprentice¬ 
ship  is  desirable  in  almost  all  technical  occupations,  expatriate  line  staff  have  a 
major  training  function.  Here  we  must  distinguish  between  the  "accelerated" 
training  plan  of  a  newly  independent  country  and  the  normal  "progressive 
training  of  any  well  managed  enterprise.  In  the  former  instance  the  primary 
objective  is  to  combine  the  minimum  of  experience  with  the  maximum  of  training. 
Training  can  be  looked  upon  as  packaged  or  compressed  experience.  There  is  a 
shortage  of  technical  research  in  the  area  of  "accelerated"  training,  but  suffice  il 
to  say  that  rapid  growth  industries  and  war-time  military  experience  provide 
empirical  evidence  that  rapid  staff  promotion  is  feasible. 

It  should  be  obvious  that  the  more  rapid  and  radical  are  the  changes  that  are 
desired,  the  more  this  is  going  to  cost.  A  consultant's  report  may  specify  a  range 
of  options  showing  the  relative  costs/benefits  of  different  training  schemes.  The 
choice  between  these  schemes  is  however  a  political,  and  not  a  technical,  one. 
Once  a  particular  scheme  has  been  chosen  it  must  be  adequately  staffed  and 
equipped.  Competent  technical  training  staff  are  in  short  supply.  It  is  preferable  to 
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offer  employment  conditions  that  will  attract  a  number  of  well  qualified  staff  from 
among  whom  a  selection  can  be  made. 

The  broad  outlines  of  planned  training  facilities  should  also  be  produced  by 
the  consultants.  Decisions  as  to  the  number  and  size  of  training  centres  will  reflect 
the  relative  priorities  of  general  and  specific  training.  The  nature  of  the  technical 
disciplines  to  be  taught  may  be  such  that  particular  instructional  media  are  more 
appropriate  than  others.  If  the  equipment  and  facilities  required  are  of  a  highly 
specialised  nature  it  may  be  better  to  provide  them  before  recruitment  of  staff.  On 
the  other  hand,  it  is  better  to  leave  as  much  as  possible  to  the  discretion  of  the 
training  manager  so  that  his  individual  preferences  and  methods  are  reflected  in 
the  physical  facilities  he  will  use. 

Periodically  the  government  should  request  and  obtain  a  clear  statement  of 
objectives,  and  achievements.  It  must  ensure  that  the  objectives  set  are  precise, 
quantifiable,  and  observable  even  by  the  technically  naive.  Unless  there  are 
extenuating  circumstances,  failure  to  reach  stated  targets  should  result  in  some  or 
all  of  the  following  actions: 

(a)  Dismissal  of  the  training  manager  and/or  staff. 

(b)  Reappraisal  of  the  training  plan  by  government. 

(c)  Recall  of  the  consultants  if  this  is  felt  necessary. 

Since  the  training  staff  will  be  judged  solely  by  results,  it  is  essential  that  they 
have  all  the  necessary  authority  and  freedom  to  carry  out  their  programmes.  The 
managerial  and  social  problems  that  this  may  entail  are  considered  below. 


ECONOMIC  ASPECTS 


The  objective  of  foreign  investment  is  to  maximise  the  profits  of  the  investing 
company.  In  the  colonial  situation  the  imperial  government  can  count  as  its  profits 
not  just  the  taxes  or  duties  imposed  on  industry  and  employees  but  also  the 
retained  profits  of  those  companies  and  most  especially ,  the  repatriated  earnings 
of  non-local  employees.  The  manipulation  or  control  of  profits  and  taxes  are  a 
macro  political  problem  and  outside  our  present  scope.  It  is  however  relevant  to 
consider  the  cost  to  the  economy  of  using  expatriate  labour  in  technical  areas. 
Multinational  companies  are  aware  of  the  benefits  of  employing  expatriates 
overseas.  However  many  of  these  benefits  do  not  accrue  to  a  nationally  owned 
enterprise  in  an  underdeveloped  country.  Variety  and  flexibility  of  work  that  may 
attract  and  keep  personnel  do  not  exist  unless  the  state  enterprise  has  a  close 
relationship  with  an  external  multinational  company.  On  the  other  hand  many  of 
the  costs  are  only  too  apparent. 

(a)  Technically  qualified  expatriates  must  usually  oe  offered  a  standard  of 
living  higher  than  they  would  get  at  home  and.  unless  the  host  country  is 
very  rich,  much  higher  than  that  of  local  employees  of  the  same  status. 
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To  maintain  this  standard  of  living  will  definitely  involve  heavy  foreign 
exchange  payments  for  imports  and  may  also  cause  a  structural  bias  in 
the  emerging  local  economy.  A  small  example:  if  superior  (but  foreign) 
tomatoes  are  imported  to  suit  expatriate  tastes  the  local  producer  of 
edible  but  lower  quality  tomatoes  is  not  encouraged. 

(b)  Expatriate  savings  consist  entirely  of  foreign  exchange,  either  currently  or 
when  they  eventually  leav-  the  country.  A  shortage  of  '  hard''  or  negoti¬ 
able  currencies  is  a  frequent  problem  for  under-developed  countries.  In 
view  of  what  we  have  seen  earlier  about  the  scarcity  of  investment  capital, 
this  makes  expatriate  labour  a  particularly  expensive  commodity. 

(c)  There  are  many  overheads  in  having  expatriate  stalf.  some  of  which  are 
often  ignored  or  underestimated  by  "host"  governments.  Besides  the 
obvious  expenses  such  as  providing  superior  housing,  paying  for  travel 
and  baggage,  mounting  recruitment  campaigns  etc.,  there  are  such  "hid¬ 
den"  costs  as  those  of  disruption  due  to  frequent  staff  changes  or  the 
additional  furniture  and  house  maintenance  required  due  to  quick  tur¬ 
nover  of  occupants. 

(d)  One  definite  but  difficult  to  quantify  cost  remains.  It  is  the  social  cost  to 
the  host  country  of  having  an  alien  elite  whose  life-styles  and  tastes  are 
inappropriate,  and  most  probably  unattainable,  for  the  vast  majority  of 
the  local  population. 

Notwithstanding  all  of  these  costs,  expatriate  stalf  are  often  a  net  benefit  and 
are  occasionally  essential.  They  are  so  expensive,  however,  that  a  positive 
cost/benefit  should  be  shown  for  each  position,  stating  clearly  the  need  for  a 
non-local  employee.  It  is  in  this  context  that  we  must  consider  the  costs  and 
benefits  of  competent  professional  training. 

The  cost  of  a  line  employee,  whether  local  or  expatriate.  i.-,  a  current  cost  to 
be  met  out  of  current  income.  The  occasional  education  and  training  necessary  to 
enable  the  employee  to  do  his  present  job  satisfactorily,  is  likewise  a  eurrent  cost. 
But  the  cost  of  training  a  local  employee  to  fill  a  position  currently  occupied  by  an 
expatriate  is  an  investment  cost.  At  a  later  date  it  produces  a  saving  both  in 
internal  and  foreign  exchange  terms.  The  money  so  saved  is  available  for 
reallocation.  In  long-term  planning  therefore  it  is  better  to  spend  as  much  as 
possible  on  training  in  the  near  future,  if  the  overall  expense  to  the  developing 
country  is  to  be  minimised.  An  example  may  help  to  make  this  clear. 

Let  us  consider  a  typical  technical  position,  using  costs  that  I  have  taken  from 
an  actual  company. 

Local  employee:  total  annual  cost  5.000 

Expatriate  employee:  total  annual  cost  lh.000  (5.000) 

(Foreign  exchange  element  shown  in  parentheses  represents  gratuities,  remit¬ 
tances.  air  fares,  etc.) 

Let  us  suppose  that  the  following  training  resources  are  required  annually  for 
a  full  five-year  period  to  train  10  local  emplovecs  for  this  position: 
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2  x  Training  Staff 
Training  equipment  etc. 
Overseas  Courses 


annual  cost  66.000  (12.0(H)) 

annual  budget  10.000  (6.000) 

annual  budget  10,000  (10,000) 

86.000  (28.000) 


Therefore  the  (ive  years  of  training  will  cost  4211.000.  of  which  140.000  is  foreign 
exchange. 

Having  replaced  10  expatriates  by  10  newly  trained  local  employees  the 
annual  saving  will  be: 

10  x  expatriate  employees  160,000  (50.000) 

10  x  local  employees  50.0(H) 

IIO.(HH)  (50.0(H)) 

After  four  vears  this  saving  will  total  440.0(H)  of  which  200.000  is  foreign 
exchange. 

The  entire  training  cost  can  thus  be  written  off  in  four  years  and  in  addition 
there  is  a  continuing  reduction  in  foreign  exchange  costs.  If  foreign  currency  is 
very  scarce  in  the  developing  country'  this  saving  is  even  more  important.  It  is  the 
reduced  foreign  exchange  cost  that  helps  provide  the  additional  investment  capital 
necessary  for  longer  term  development.  The  reduction  in  the  social  costs  men¬ 
tioned  above  will  also  be  significant.  Of  course  the  danger  remains  that  the  'host" 
country  becomes  accustomed  to  the  expatriate  life-stvle  and  a  local  elite  is  formed 
whose  inclinations  arc  inimical  to  the  long  term  growth  of  the  economy. 


ORGANISATIONAL  ASPECTS 


Within  a  private  company  the  purpose  of  training  is  to  contribute  to  profitability 
by  increasing  productivity,  job  satisfaction  and  general  awareness.  Training  s 
position  with  respect  to  line  management  is  almost  self-defining.  If  a  training 
policy  conflicts  w  ith  management  requirements,  the  training  policy  changes.  Even 
within  nationalised  industries  in  developing  countries,  training  is  evaluated  on  its 
contribution  to  reduced  costs  or  higher  staff  morale.  Such  an  industry  may  not 
have  a  profit  motive  hut.  generally  speaking,  its  social  or  political  goals  are 
defined  outside  the  training  area.  A  developing  country  which  wishes  to  achieve 
accelerated  promotion  of  local  employees  in  technical  areas,  has  set  a  social  or 
political  objective  whose  realisation  is  part  of  the  training  function.  As  we  have 
seen,  one  reason  for  wishing  to  localise  as  quickly  as  possible  is  that  the  optimum 
profit  for  the  company  (even  if  nationalised)  is  not  necessarily  the  optimum  level 
for  the  country  as  a  whole.  The  disparity  may  be  due  to  the  different  costs,  in  local 
and  foreign  currencies,  of  the  expatriate  and  local  employees.  There  are  also  the 
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social  and  political  aspects  of  unemployment,  national  morale,  ideology  etc.  The 
wish  to  localise  is  not  enough,  however.  Having  set  a  '  higher  '  goal  the  govern¬ 
ment  must  consider  how  it  is  to  he  attained  notwithstanding  the  established  line 
authority.  It  is  not  enough  to  obtain  the  consent,  however  genuine,  of  manage¬ 
ment.  Yet  even  this  consent  may  be  absent,  or  at  least  lukewarm,  especially  in 
those  cases  where  the  management  feels  itself  threatened.  A  typical  situation 
therefore  is  one  where  an  external  training  section  is  given  a  set  of  objectives,  the 
achievement  of  some  of  which  may  be  opposed  bv  management.  Such  conflicts  are 
unfortunate  but  in  achieving  “accelerated  promotion"  they  are  almost  inevitable. 
Tact,  diplomacy,  and  a  willingness  to  compromise,  will  minimise  the  head-on 
collisions  and  a  measure  of  maturity  and  experience  of  the  training  staff  will  tie 
their  ability  to  maintain  harmony  without  sacrificing  their  overall  goals.  Given  that 
the  training  staff  are  employed  specifically  to  achieve  these  goals  however,  and 
given  that  they  are  of  the  calibre  and  competence  recommended  bv  the  outside 
consultants,  their  opinion  as  to  the  need  for  a  course  of  action  should  overrule 
that  of  management  unless  a  clear  and  unambiguous  case  can  be  made  to  the 
contrary. 

Within  the  under-developed  countries  of  Africa  there  is  a  social  or  racial 
overtone  to  any  localisation  effort.  Expatriates  tend  to  be  European  or  Asians, 
draining  aims  generally  to  replace  them  with  black  Africans,  in  addition,  if 
there  is  a  history  of  overt  racial  discrimination,  its  memory  may  aggravate  the 
organisational  stresses  of  rapid  local  promotions.  "Reverse  discrimination"  may 
be  alleged,  and  in  a  way  that  is  exactly  what  should  be  happening.  The  crucial 
difference  lies  between  the  long-term  career  of  the  local  and  expatriate  employee. 
The  former  is  entitled  to  anticipate  spending  his  full  working  life  within  his  own 
country,  achieving  as  high  a  level  as  his  country's  development  and  his  own 
abilities  will  allow.  An  expatriate  is.  or  ought  to  be.  a  short-term  employee.  No 
expatriate  should  look  for.  or  be  offered,  a  lifelong  career  within  a  single 
company.  If  he  is  not  contributing  directly  to  his  own  obsolescence,  then  someone 
else  ought  to  be.  This  "someone  else"  will  usually  be  a  training  person  whose 
usefulness,  in  turn,  is  also  of  limited  duration.  "Discrimination "  in  favour  of  local 
employees  is  thus  the  meaning  of  rapid  training.  Rationality  is  no  antidote  to 
prejudice  however,  and  the  merit  of  the  training  function  does  not  guarantee  its 
success.  It  is  essential  that  the  element  of  racial  conflict  he  faced  openly  and  dealt 
with  decisively.  Management,  both  local  and  expatriate,  should  take  every  oppor¬ 
tunity  to  demonstrate  and  encourage  racial  harmony.  |f  their  own  prejudices 
make  this  impossible  for  them,  then  be  they  local  or  expatriate,  they  are  unfit  for 
management  in  the  developing  country.  The  presence  of  some  black  expatriate 
employees  might  also  help  to  soften  the  racial  boundary. 
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CONCLUSION 

i 

"^Training  i.cx'al  employees  to  replace  expatriates  is  an  essential  part  of  economic 
development.  Quite  apart  from  political,  social  or  ideological  goals  it  can  be 
justified  in  cost/benefit  terms.  However  this  activity  is  qualitatively  different  from 
the  normal  DP  training  function  and  it  is  accelerated.  It  may  cause  some 
disruption  and  resentment.  Management's  clear  perception  of  these  differences 
and  difficulties  can  ensure  the  setting  of  realistic  training  goals.  Outside  help, 
especially  consultants,  may  be  sought  in  choosing  a  strategy  towards  these  goals. 
Firm  commitment  by  the  indigenous  management  can  then  guarantee  their 
achievemepE: 
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INTRODUCTION 


One  of  the  main  problems  of  production  is  idle  capacity.  The  reasons  for  this  idle 
capacity  in  developing  countries  are  drastically  different  front  the  ones  prevailing 
in  developed  countries.  But  the  techniques  for  fighting  this  illness  in  developing 
countries  are  not  much  different  from  the  ones  used  in  developed  countries. 
Therefore  in  most  of  the  cases,  developing  countries  fail  to  cope  with  this 
problem. 

The  cause  of  idleness  in  production  activities  in  developing  countries  is 
structural  in  nature.  Since  the  sector  activities  are  incomplete,  a  firm  must  bear 
the  production  activities  where  otherwise  there  is  no  possible  way  for  them  to 
obtain  the  necessary  services. 

During  the  development  processes  an  industrial  sector  might  develop  by 
itself.  But  in  most  cases  the  sector  does  not  find  this  opportunity.  As  a  result  there 
are  duplications  in  investments  and  unnecessary  production  capacities,  which  in 
turn  increase  the  amount  of  idleness  as  a  whole. 

We  do  think  it  is  inevitably  necessary  for  developing  countries  to  adopt,  what 
we  would  like  to  call,  a  central  organising  unit  to  assume  the  responsibilities  of 
coordination.  In  this  paper  we  take  Turkey  as  an  example  and  propose  a  model  for 
such  a  centre.  This  topic  was  dealt  with  at  a  conference  held  in  Istanbul  in  Id7l  jointly 
organised  by  National  Productivity  Center  and  UNIDO  (MPM.  1473). 
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SITUATION  IN  TURKEY 


In  a  1976  survey  of  T  urkish  manufacturing  industry  12.4  per  cent  utilised  less  than  39 
per  cent  of  their  capacity.  3 1 .2  per  cent  utilised  between  4(1  and  59  per  cent.  37.9  per 
cent  utilised  between  XU  and  100  per  cent.  By  a  rough  estimate.  45  per  cent  of 
manufacturers  utilise  h0  per  cent  or  less  of  their  capacity  (State  Institute  of  Statistics. 
1977). 

According  to  a  1977  survey  15. 1  per  cent  of  manufacturers  utilised  less  than  39 
per  cent  of  their  capacity.  29. 1 1  per  cent  utilised  between  40  and  59  per  cenl.  37. 1  per 
cent  utilised  between  00  and  79  per  cent  and  only  25.7  per  cent  of  them  utilised 
between  XO  and  KM)  per  cent.  These  ratios  do  not  show  much  difference  between  1 470 
and  1977.  Again.  45  per  cent  of  manufacturing  industry  utilised  less  than  00  per  cent 
of  capacity  (ibid.  1 97S ). 

In  the  147X  study.  25.2  per  cent  of  manufacturing  industry  utilised  less  than  39 
percent  of  its  capacity.  34. X  percent  utilised  between  40  and  59  per  cent.  3 1 .5  per  cent 
utilised  between  (Ml  and  79  per  cent  and  only  10  per  cent  utilised  over  XO  per  cent  of 
capacity  (ibid.  1979).  In  197X.  the  situation  seems  to  be  somewhat  different,  hut  this 
difference  is  due  to  the  economic  bottleneck  Turkey  entered  in  1977.  Difficulties  in 
transfers  and  especially  the  inability  to  provide  industrial  raw  material  inputs  in 
addition  to  the  existing  structural  difficulties  caused  the  situation  to  change  slightly. 


IDLE  CAPACITY  CREATING  FACTORS 


Usually  idle  capacity  is  caused  by  maintenance  and  production  necessities, 
material  procuring  difficulties,  market  fluctuations,  labour  and  employment  prob¬ 
lems.  financial  bottlenecks,  doubts  in  reaching  optimisation,  faults  in  the  control 
mechanism,  and  selection  of  technology  (Kobu.  1979;  Buffa.  1971 ;  Levin  el  a  I. .  1972; 
Louis.  1963;  Riggs.  1976).  The  same  factors  have  been  quoted  in  the  questionnaires 
used  in  Turkey  since  1976.  In  Turkish  industry,  the  main  cause  of  idle  capacity  is 
raw  materia1  deficiencies.  Labour  problems,  financial  bottlenecks  followed  by 
insufficient  demand  are  the  other  idle  capacity  creating  factors.  Table  1  shows  the  idle 
capacity  creating  factors  which  were  stated  between  the  years  1976-79  from  the 
evaluation  of  the  questionnaire.  Of  "other"  factors  in  the  table,  energy  deficiency 
predominates. 
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Table  I.  Idle  Capacit.v  Factors  in  Turkey 


Years 

Material 

Deficiencies 

Labor 

Problems 

Financial 

Bottlenecks 

Insufficient 

Demand 

Other 

1476 

35.4 

12.8 

13.5 

15.6 

22.2 

1477 

37.5 

11.7 

12.7 

17.8 

20.3 

1478 

46.36 

4.6 

14.8 

17.4 

11.4 

Source:  State  Institute  of  Statistics,  Manufacturing  Industry  1476-74, 


THE  PROBLEM  CONCERNING  UTILIZATION  OF  IDLE  CAPACITY 


In  the  1474  programme  of  the  fourth  five-year  development  plan,  concrete  proposals 
are  made  especially  for  the  utilisation  of  idle  capacity  in  the  state  economic 
enterprises.  Some  measures  are  designed  to  prevent  idle  capacity  arising  (DPT. 
1474). 

State  economic  enterprises  had  entered  other  areas  of  activity  that  were 
connected  to  their  operations.  For  that  reason  investment  duplications  took  place. 
The  measures  in  the  1474  programme  envisage  the  utilisation  of  idle  capacities  of  the 
state  economic  enterprises  by  manufacturing  goods  for  each  other. 

At  the  base  of  these  precautions  are  the  Co-ordination  Department's  Augusi 
1474  report  which  suggested  that,  in  order  to  increase  productivity  among  the 
state  economic  enterprises,  they  should  utilise  each  other's  idle  capacities.  The 
difficulty  of  such  an  application  lies  in  gathering  information  about  the  machine 
powers  and  capacities  and  information  concerning  the  monthly  loads  of  each 
enterprise.  In  the  report  it  is  stated  "It  should  be  ensured  by  legislation  that  the 
state  economic  enterprises  evaluate  the  publications  of  the  (information)  center 
and  provide  the  necessary  coordination  for  full  utilisation  of  the  total  capacity'' 
(DPT.  1474). 


THE  REASON  PROPOSED  FOR  IDLE  CAPACITY  IN  DEVELOPING 

COUNTRIES 


Before  prcx  fedinc,  with  the  development  of  a  model  for  developing  countries, 
one  must  consider  whether  there  is  a  special  reason  for  the  occurrence  of  idle 
capacity  in  these  countries. 
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Thompson  (1967)  stresses  the  importance  of  obtaining  capacity  balance  in 
organisations.  Furthermore,  he  states  that  the  lack  of  balancing  activities  inevitably 
results  in  the  emergence  of  bottlenecks  or  idle  capacity  problems.  When  a  firm  comes 
face  to  face  with  the  decision  of  integration,  it  definitely  should  consider  the  problem 
of  balance  prior  to  the  final  decision.  Thompson  suggests  that  the  criteria  for  decision 
should  ensure  that  the  capacity  of  the  marginal  organisational  unit  results  in 
maximum  utilisation.  In  other  words,  each  new  organisational  unit  should  be  added 
if,  and  only  if.  its  full  capacity  is  utilised. 

This  proposition  should  not  be  considered  as  an  abstract  judgement.  Raw 
materials,  resources  and  market  demand,  above  all.  affect  the  main  capacity. 
These,  as  a  result,  influence  the  added  capacity.  For  this  reason,  capacity 
determination  should  not  be  considered  as  an  independent  variable. 

Butfa  (1971 )  on  the  same  subject,  states  that  "Balance  is  the  central  problem 
in  designing  a  production  or  assembly  line.  This  is  not  to  minimise  the  other 
problems  of  physical  positioning  of  equipment,  material  handling  devices, 
design  of  special  tools  and  workplace  layout,  for  in  many  instances  solutions  to 
these  problems  will  contribute  to  the  balance  of  the  line.  Balance  refers  to  the 
equality  of  output  of  each  successive  operation  in  the  sequence  of  a  line.  If  they 
are  all  equal  we  say  that  we  have  perfect  balance  and  we  expect  smooth  flow.  If 
they  are  unequal,  we  know  that  the  maximum  possible  output  for  the  line  as  a 
whole  will  be  dictated  by  the  slowest  operation  in  the  sequence,  often  called  the 
bottleneck  operations". 

Although  they  do  not  explicitly  state  the  emergence  of  sector  structure. 
Thompson  and  Buffa  both  accept  it  as  the  underlying  assumption.  Both  of  them 
assume  that  the  firm  evaluates  its  means  and  market  expectations,  and  according 
to  the  availability  of  an  opportunity,  acquires  new  capacity  that  satisfies  the 
balance  restriction.  The  system  rationale  is  based  on  the  availability  of  choice 
alternatives.  The  firm  adopts  new  capacity  only  if  this  application  is  profitable. 

In  the  developing  countries,  however,  such  an  opportunity  of  choice  is  not 
present.  In  many  instances  the  firm  is  forced  to  produce  goods  that  can  be  easily- 
imported  in  the  case  of  developed  countries.  For  sector  development  is  still  at 
introductory  stages. 

However  in  some  sectors,  the  main  product,  because  of  its  "pace  maker" 
characteristic,  provides  the  opportunity,  for  sector  evolution.  Most  of  the  time,  in 
the  sectors  that  have  oligopolistic  and  other  imperfect  competition  conditions 
production  of  the  main  product  organises  the  sector  and  as  a  result,  the  firms  that 
comprise  the  support  system  gradually  emerge. 

The  automobile  industry  has  these  characteristics.  As  a  matter  of  fact,  with 
the  establishment  of  Fiat  and  Renault  factories  in  the  1970‘s  in  Turkey,  the 
development  of  supporting  sector  units  were  realised  in  a  space  as  short  as  ten 
years.  Nowadays,  the  quality  of  spare  parts  produced  by  this  supporting  sector  can 
compete  in  world  markets. 

In  summary,  in  developing  countries  idle  capacity  continues  to  exist  for  firms, 
because  sectoral  organisation  is  incomplete  at  the  beginning  and  because,  even 
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after  completion  of  this  organisation,  the  investments  of  the  firms  concerned  are 
already  consummated. 

There  are  other  reasons  of  a  social  and  economic  nature  which  motivate  the 
firm  to  acquire  a  capacity  for  the  services  it  needs.  But  the  main  problem  here 
stems  from  the  fact  that  in  sectors  involving  a  large  number  of  firms,  firms  tend  to 
import  technologies  incompatible  with  the  existing  technology  or  that,  although 
they  can  purchase  certain  services  from  other  firms  in  the  same  sector,  this  they 
fail  to  evaluate.  This  is  because  they  are  inadequately  informed.  Thus,  on  the  one 
hand,  these  technologies  incompatible  with  the  sectoral  organisation,  and  tending 
to  create  idle  capacity,  are  introduced  into  the  sector:  on  the  other  hand  idle 
capacities  occur,  even  when  there  is  no  nominal  incompatibility,  because  of 
duplications. 


THE  NECESSITY  FOR  AN  INFORMATION  CENTRE 


I  t  is  absolutely  necessary  for  developing  countries  to  establish  some  mechanism 
that  will  support  the  formation  of  sectors.  This  should  not  be  interpreted  to  mean 
that  a  custodian  establishment  must  be  imposed  upon  the  sector.  The  proper 
solution  is  the  formation  of  a  body  within  the  sector  that  will  accumulate,  store, 
classify  and  dispatch  information  concerning  financial  opportunities,  market  situ¬ 
ations.  technology,  idle  capacity  and  conditions  of  utilisation,  demand  projections 
etc.  The  contemporary  development  of  means  particularly  in  the  field  of  in¬ 
formation  processing  render  such  an  enterprise  possible. 


A  PROPOSAL  FOR  THE  CASE  OF  TURKEY 

In  the:  case:  of  Turkey  the  information  needed  for  such  a  centre  can  easily  be 
collected.  This  information  already  exists  in  rough  form  in  various  institutions 
relating  to  Turkish  industry. 

These  institutions  are  cited  below  according  to  the  information  they  have. 
The  idle  capacities  in  computer  time  which  could  be  used  are  also  cited. 

(I)  Tiirdok:  Tubitak  (Turkish  Scientific  and  Technical  Research  Association) 
is  concerned  with  the  subject  of  technology  transfer  and  provides  a  service  to 
interested  firms. 

However,  the  Tiirdok  computer  centre  files  only  data  that  is  related  to  newly 
created  or  adapted  technologies.  Data  related  to  the  users  of  the  technologies  or 
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related  technologies  are  not  collected  by  this  unit.  For  this  reason,  the  information 
in  its  existing  form  does  not  provide  solutions  to  the  problems  presented  in  this 
paper. 

(2)  Odalar  Birligi  (Union  of  Chambers  of  Commerce  and  Industries):  As  a 
result  of  the  supplementary  industry  strategy  this  institution  has  collected  capacity 
reports  on  22.000  firms.  These  reports  contain  information  about  the  technologies 
utilised,  capacities,  raw  material  needs,  resources  of  these  firms,  market  potential 
and  the  potential  demand  for  the  products.  However,  the  information  is  kept  in 
separate  files  for  different  firms. 

The  Union  of  Chamber  of  Commerce  and  Industries  research  in  order  to 
increase  the  use  of  capacity.  However,  they  base  their  studies  on  traditional 
factors.  Moreover,  the  capacity  reports  are  not  utilised  in  these  studies. 

(3)  The  Ministry  of  Industry  and  Technology:  The  Ministry  of  Industrv  and 
Technology  has  not  conducted  research  on  this  subject. 

(4)  Computer  utilisation:  The  Public  Sector  in  Turkey  owns  139  computers  of 
which  72  are  large  scale.  14  are  medium  and  53  are  small.  Of  these  computers  a 
total  of  359  hours  of  computer  capacity  is  created.  Of  this  capacity,  only  100  hours 
is  utilised  and  259  hours  is  idle. 

The  private  sector  owns  a  total  of  206  computers  of  which  96  are  large.  27  are 
medium  and  83  are  small.  On  these  computers  a  total  of  359  month/hours  of 
computer  capacity  is  created.  133  hours  of  this  capacity  is  utilised  and  226  hours  is 
idle. 

A  total  of  42  per  cent  of  public  sector  computer  capacity  is  used  for  services.  12 
percent  is  for  production  and  18  per  cent  is  for  education.  In  the  private  sector  40  per 
cent  is  used  for  services.  54  per  cent  is  production,  and  only  0.05  per  cent  is  for 
education. 

Fifty  per  cent  of  the  total  computer  capacity  is  in  Istanbul.  45  per  cent  is  in 
Ankara  and  5  per  cent  is  in  other  provinces. 
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CONCLUSIONS 


\ 

In  developing  countries,  the  idle  capacities  of  enterprises  is  a  problem 
related  to  sectoral  organization. 

Because  of  incomplete  sector  formation  the  enterprises  arc  involved  in 
manufacturing  areas  unconnected  to  their  basic  operations. 

In  some  sectors  (especially  in  oligopoly  situations)  firms  contribute  to 
sector  formation. 

Generally,  and  especially  in  competitive  sectors,  it  is  not  possible  for 
sector  formation  without  intervention.  If  no  aid  is  provided  there  will  be  idle 
capacity  generated. 

•  (4>  By  establishing  a  supportive  central  information  system  at  the  beginning. 
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"'‘the  centre  could  generate  information  and  publish  it  in  the  fields  of  marketing, 
finance,  technology  and  machinery. 

(tj  There  is  sufficient  disorganised  information  and  data  capacity  to  warranl 
such  an  information  centre.  All  that  is  required  is  to  organise  it. 

'-fg?>In  the  case  of  Turkey,  the  information  required  is  mainly  concentrated  in 
the  Union  of  Chamber  of  Commerce  and  Industries  where  such  a  centre  could  be 
organised. 
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INTRODUCTION 


■4  ' 

This  paper  aims  to  present  a  brief  overview  of  the  importance  of  the  electronic 
information  technologies  (including  electronics,  computers,  telecommunications, 
software  etc.)  in  the  Irish  economy. 


THE  IRISH  ECONOMY 


For  an  international  audience  it  is  worthwhile  sketching  briefly  recent 
developments  in,  and  the  present  state  of.  the  Irish  economy.  Although  towards 
the  bottom  of  the  scale  of  its  OECD  partners.  Ireland  is.  in  world  terms,  a 
relatively  wealthy  country.  There  are.  however,  a  number  of  features — the 
openness  of  the  economy,  the  relative  size  of  enterprises  in  all  sectors,  the  sectoral 
breakdown  in  employment,  recent  trends  in  industrialization  and  the  demographic 
pattern,  for  example,  which  make  it  unique. 

The  fact  that  the  economy  is  both  small  and  open  means  that  Ireland  is  never 
immune  from  worldwide  developments.  Because  the  domestic  market  for 
products  is  small,  industry  is  heavily  dependent  on  selling  abroad,  but  because  the 
Irish  output  is  small  in  world  terms,  the  selling  price  for  the  products  is  largely 
determined  by  world  conditions.  Recession  in  the  economies  of  our  trading 
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partners  inevitably  has  a  significant  effect  on  the  Irish  economy.  On  the  other 
hand  the  openness  of  the  economy  has  helped  in  its  rationalisation,  since 
competitiveness  is  in  many  cases  a  necessity  not  only  for  growth  but  for  survival. 

Thirty  years  ago  the  country's  economy  was  largely  based  on  agriculture. 
More  than  two  fifths  (43  per  cent)  of  the  workforce  were  employed  on  the  land. 
About  half  that  number  ((22  per  cent)  were  in  industry  and  the  remaining  one  third 
(35  per  cent)  working  in  services.  Employment  in  agriculture  has  continually  fallen 
since  then  to  the  point  where  it  is  much  less  than  that  in  industry  today  (2(1  per  cent  as 
against  32  per  cent).  About  half  the  working  population  is  now  employed  in  services 
(48  per  cent).  ’ 

In  addition  to  the  increase  in  employment  in  manufacturing  in  this  period, 
output  from  the  sector  has  increased  dramatically — to  the  point  where  manufac¬ 
turing  output  is  now  more  than  double  agricultural  output — and  this  growth  in 
output  has  fuelled  the  sustained  growth  of  the  whole  economy. 

The  work  of  the  Industrial  Development  Authority  has  resulted  in  the  rapid 
build  up  of  a  modern  manufacturing  sector,  which  more  than  compensates  in 
employment  terms  for  the  decline  of  traditional  industries  while  significantly 
raising  output  generally.  Much  of  this  new  industry  is  in  high  technology  areas 
such  as  chemicals  and  electronics.  Much  of  the  output  of  these  firms  is  exported 
and  this  has  enabled  the  economy  as  a  whole  to  grow  steadily. 

The  Irish  demographic  pattern  is  unusual,  with  a  high  dependency  ratio  per 
worker.  The  population  of  Ireland  is  about  3.5  million.  Of  these  some  2.3  million 
are  not  in  the  workforce  being  either  too  young  or  too  old.  in  full  time  education, 
incapacitated  or  not  seeking  work  for  some  other  reason.  Of  the  1.2  million 
remaining,  about  10  per  cent  are  unemployed  leaving  1.1  million  in  employment. 

A  very  large  fraction  of  the  population  is  young  and  has  not  yet  entered  the 
labour  market.  There  will,  in  fact,  be  large  numbers  of  young  people  becoming 
available  for  work  each  year  for  the  foreseeable  future.  This  poses  both  an 
opportunity  and  a  challenge.  If  productive  employment  can  be  found  for  these 
new  entrants  the  economy  can  grow  significantly  with  sizeable  consequential 
increases  in  per  capita  incomes.  The  problem  will,  however,  be  to  find  enough 
new  jobs. 

In  summary,  therefore,  the  Irish  economy  is  small  and  open.  It  has  a  modern, 
growing,  exporting  manufacturing  sector  which  is  fuelling  the  growth  of  the  entire 
economy  and  it  has  a  growing,  mostly  young  population. 


THE  IRISH  ELECTRONICS  INDUSTRY 


Within  a  generally  growing  manufacturing  sector  the  electronics  industry  has 
shown  the  most  remarkable  development.  The  activities  of  the  IDA  were  to  a 
great  extent  responsible  for  this  development.  As  these  activities  are  described  in 
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another  paper  in  these  Proceedings  (Hanna,  p.  134).  the  discussion  here  will  he 
limited  to  a  brief  overview. 

In  1474  the  IDA  identified  the  electronics  sector  as  one  which  at  the  time  was 
relatively  isolated  from  the  impact  of  the  recession  and  which  would  expand 
rapidly  in  the  following  years.  A  specific  development  strategy  was  prepared  and 
has  been  actively  pursued  since  then.  The  strategy  included  the  identification  of 
key  technologies  and  the  selection  of  target  sectors. 

The  key  technologies  include  microchip  fabrication,  and  the  IDA  identified 
world  leaders  in  this  field  and  promoted  their  involvement  in  Ireland.  Companies 
in  this  area  presently  manufacturing  here  include  Analog  Devices.  Mustek  and 
Fujitsu. 

The  target  sectors  arc  those  with  high  stable  growth  rates  and  strong 
technological  bases.  High  risk  sectors,  for  example,  certain  consumer  electronics 
and  components  which  are  labour  cost  sensitive  and  have  short  life  cycles  are 
avoided.  These  target  sectors  include:  data  processing  equipment  (mini-com¬ 
puters.  terminals,  printers),  business  electronics  (e  g.  word  processing  equipment), 
industrial  electronics  (e.g.  process  control  equipment,  scientific  instruments)  some 
consumer  products,  automotive  products  and  electronic  components. 

The  IDA  has  achieved  a  remarkable  success  in  this  area  to  date.  There  are 
now  some  85  companies  in  this  industry  in  Ireland  including  a  number  of  the 
world  technology  leaders.  These  companies  include  DEC.  Amdahl.  Prime.  Apple. 
NEC.  Wang.  Teehnicon.  Westinghouse.  etc. 

Employment  in  this  sector  has  more  than  doubled  since  1975  and  now  stands 
at  15.000.  It  is  expected  to  reach  30.000  by  J9S5. 

Exports  of  electronics  products  have  increased  by  a  factor  of  lb  since  1973 
and  now  stand  at  £45(1  million  per  annum.  This  constitutes  a  remarkable  2(1 
per  cent  of  all  manufactured  exports.  A  figure  of  £1.250  million  is  projected  for 
electronics  exports  in  1985  and  this  would  constitute  a  significantly  larger  fraction 
of  all  manufactured  exports  at  that  time. 

This  is  clearly  a  remarkable  success  story.  Prudence,  however,  dictates  that 
we  take  a  closer  and  critical  look  at  certain  aspects  of  these  developments.  The 
growth  of  this  industry  results  from  substantial  foreign  investment  in  Ireland — 
notably  front  the  U.S.  and  Japan.  This  investment  is  welcomed.  The  question 
must,  however,  be  asked  whether  in  the  highly  competitive  environment  which 
has  developed  worldwide  for  mobile  investment,  does  Ireland  have  the  capacity  to 
sustain  existing  investment  of  this  kind  and  continue  to  attract  further  such 
investment? 

Questions  can  also  be  asked  about  the  quality  of  technology  transfer  involved 
given  that  most  of  the  Irish  subsidaries  of  multinationals  in  this  sector  do  little  or 
no  research  and  development  in  Ireland — although  there  are  significant  excep¬ 
tions  to  this.  It  is  also  true  that  relatively  little  of  the  marketing  of  the  products  of 
these  companies  is  undertaken  from  Ireland.  Furthermore,  there  is  a  relatively 
small  volume  of  sourcing  of  raw  material,  components  and  sub-assemblies  by 
these  firms  from  Irish  sources. 

The  overall  question  then  is:  is  this  industry  developing  in  such  a  way  as  to 
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ensure  self  sustaining  growth  generating  spin-off  activity  and  being  constantly 
refuelled  by  local  innovation  leading  to  new  products  which  will  be  continually 
required  by  the  rapidly  changing  marketplace?  This  surely  must  be  the  objective. 

Present  industrial  policies  have  served  Ireland  well  in  the  last  decade  or  so. 
The  changing  world  economic  environment  has.  however,  dictated  that  these 
policies  be  reviewed.  The  Government  has.  therefore,  requested  the  National 
Economic  and  Social  Council  to  undertake  a  wide-ranging  and  fundamental 
review  of  Irish  industrial  policy.  The  NESC'  report  is  expected  to  be  published  h\ 
the  summer  of  this  year.  It  is  to  be  hoped  that  the  study  wiii  identify  opportunities 
for  enhanced  development  of  self-sustaining  indigenous  enterprise  working  in 
parallel  with  and  perhaps  linked  with  foreign  investment.  It  would  certainly  seem 
that  such  opportunities  must  abound  in  the  electronics  sector. 


THE  APPLICATION  OF  MICROELECTRONICS 


It  won  d  bf  a  mistakf  to  think  that  the  contribution  of  electronics  to  our  economy 
is  limited  to  the  output  of  the  electronics  manufacturing  sector  itself.  The  fact  is 
that  the  use  of  electronics  is  becoming  so  widespread  and  its  effects  so  significant 
that  it  is  having  an  important  impact  on  most  if  not  all  industrial  sectors  both 
manufacturing  and  services. 

The  National  Board  for  Science  and  Technology  (NB.5_i )  has  undertaken  a 
study  of  the  implications  of  microelectronic  technology  on  the  Irish  economy  in 
the  decade  of  the  '80s  (NBST.  1481).  This  work  is  being  reported  elsewhere  in 
these  Proceedings  (Cochran  p.  245)  and  will,  therefore,  be  only  briefly  touched  upon 
here. 

Microelectronic  technology  has  advanced  with  extraordinary  rapidity 
recently.  T'he  greatly  increased  power  and  reliability  of  integrated  circuits  together 
with  the  much  reduced  size  and  cost  have  resulted  in  the  scope  for  appropriate 
and  cost  justified  applications  growing  explosively. 

It  is  clear  that  there  is  considerable  scope  for  the  application  of  micro¬ 
electronics  in  many  sectors  of  the  Irish  economy.  In  some  sectors  the  effects  will 
be  more  far  reaching  than  others,  and  results  will  be  seen  in  some  sectors  earlier 
than  others.  But  it  is  abundantly  clear  that  the  use  of  microelectronics  will  be  a 
growing  factor  in  the  competitiveness  of  Irish  industry  and  this,  given  the 
openness  of  the  economy  and  the  fierceness  of  international  competition,  gives 
urgency  to  the  task  of  ensuring  that  the  technical  possibilities  are  understood  and 
that  the  technology  is  available  to  potential  users. 

There  will  be  a  need  in  Ireland  to  raise  the  level  of  awareness  of  the 
technology  amongst  industrialists  across  the  whole  spectrum  of  enterprise  from 
the  small  firm  to  the  large.  The  State  will  have  a  role  to  play  in  this  area  and  a 
programme  to  this  end  will  be  established. 
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There  will  he  a  need  to  ensure  that  sulfieient  competence  in  applying  the 
technology  in  a  wide  variety  of  industrial  and  commercial  environments  exists  to 
meet  the  growing  demand  for  such  expertise  in  the  years  ahead.  There  would 
appear  to  he  an  important  role  and  opportunity  for  the  private  sector  here  with, 
perhaps,  appropriate  State  support. 

It  is  worth  emphasising  here  that  this  technology  is  not  just  another  tech¬ 
nology.  It  is  all  pervasive  in  its  use  and  effects  It  is  a  general  enhancer  of  the 
productive  process.  Its  timely  application  is  critical  in  maintaining  and  enhancing  the 
competitiveness  and  efficiency  of  the  economy  generally. 


INFRASTRUCTURE 


In  this  skition  we  shall  deal  with  two  different  kinds  of  infrastructure  vital  to 
support  and  sustain  informatics  development  in  Ireland.  These  are  tirstly  Tele¬ 
communications  and  secondly  the  national  capacity  for  Education.  Training. 
Research  and  Development. 


Telecommunications 

It  is  possible  to  consider  telecommunications  as  a  branch  of  the  electronics 
industry  on  the  one  hand  and  a  component  of  the  service  sector  on  the  other. 
Such  an  approach  would,  however,  miss  its  central  role  in  the  economy. 

Telecommunications  is  being  strongly  influenced  by  electronics  nowadays 
with  new  digital  switching  and  transmission  techniques  being  widely  adopted.  But. 
given  the  increasing  convergence  between  information  processing  and  telecom¬ 
munications.  the  existence  of  an  excellent  public  telecommunications  network  is 
itself  a  prerequisite  for  the  healthy  development  of  informatics  in  the  economy 
and  indeed  of  the  economy  itself. 

The  existence  of  an  excellent  telecommunications  network  facilitates  social 
and  economic  development  generally  and  its  absence  retards  such  development. 

Let  us  briefly  review  recent  developments  and  future  plans  for  Irish  tele¬ 
communications  (see  Byrnes,  p.  153  for  further  details). 

The  report,  recently  published,  of  the  Posts  and  Telegraphs  Review  Group 
established  by  the  Government  to  advise  on  appropriate  forms  of  organisation  to 
run  the  Posts  and  Telecommunications  services,  documents  the  poor  present  state 
of  public  telecommunications  in  Ireland.  There  has  been  an  extensive  period  of 
unsatisfied  demands  for  telephone  and  other  services,  and  the  quality  of  the 
service  provided  has  been  inadequate. 
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On  the  other  hand  this  time  will  he  seen  with  hindsight  to  ha\e  been  a 
watershed  period  for  Irish  telecommunications.  A  number  of  important  decisions 
with  far  reaching  consequences  have  been  taken.  The  timely  decision  of  the  Post 
Office  engineers  to  specify  digital  switching  equipment  to  meet  the  future  needs  of 
the  network  is  particularly  important.  This  digital  (wholly  electronic,  software 
controlled)  exchange  equipment  will  be  the  most  modern  of  its  kind  available  and 
will  facilitate  in  due  course  the  provision  of  advanced  facilities  and  new  services 
on  the  network.  Paradoxically  the  present  underdeveloped  state  of  the  network 
will — in  the  period  of  rapid  growth  ahead — allow  the  early  development  of  one  of 
the  most  modern  networks  in  Europe  as  the  capacity  of  the  digital  equipment 
installed  overtakes  and  exceeds  that  of  the  existing  electromechanical  equipment 
in  the  mid  to  late  eighties. 

This  future  Irish  digital  network  should  be  well  able  to  deal  with  the  general 
flow  of  information  whether  that  information  be  in  the  form  of  voice,  data.  text, 
or  still  or  moving  pictures.  This  will  strongly  facilitate  Ireland's  transition  to  the 
information  society. 

The  Government  decision  to  accept  the  advice  of  the  Rev  iew  Group  and  to 
create  a  State  sponsored  body.  An  Bord  Telecom,  to  run  the  telecommunications 
services  along  commercial  lines,  and  the  decision  to  inject  substantial  capital  into 
telecommunications  development  over  the  next  five  years,  are  also  much  to  be 
welcomed  and  will  facilitate  these  developments. 

The  statutory  fiord  Telecom  will  be  established  shortly  and  will  have  con¬ 
siderable  scope  to  adopt  imaginative  new  approaches  to  the  development  of  this 
vital  national  service  and  of  the  manufacturing  sector  which  supports  it. 
Significant  opportunities  will  exist  for  cooperation  between  An  Bord  Telecom  and 
private  industry  for  their  mutual  benefit. 


Education.  Training,  Research  and  Development 

One  of  the  attractions  of  Ireland  for  foreign  industrial  investment  is  the 
presence  here  of  a  well  educated  workforce.  Our  system  of  primary  ,  secondary 
and  university  institutions  has  for  many  years  provided  a  liberal  education  of  a 
high  standard  in  world  terms. 

In  the  last  2(1  years  with  the  rapid  growth  of  technology  intensive  industry  we 
have  seen  the  creation  of  Regional  Technical  C  olleges  (nine,  distributed 
throughout  the  country)  and  National  Institutes  for  Higher  Education  (one  in 
Limerick  and  one  in  Dublin)  which  provide  education  and  training  primarily  of  a 
technological  nature  and  for  the  most  part  explicitly  oriented  towards  the 
requirements  of  industry  . 

The  traditional  educational  establishments  schools  at  second  level  and 
universities — -have  been  slow  to  adapt  to  the  rapidlv  changing  environment  of 
technology  based  industry.  It  is.  therefore,  to  be  welcomed  that  the  Government 
White  Paper  on  Educational  Development  recent l\  published  recognises  the 
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needs  for  a  balanced  educational  curriculum  which  provides  for  improved  facili¬ 
ties  for  scientific  and  technological  education 

In  the  evolution  of  our  educational  institutions  which  will  continue 
throughout  the  eighties,  it  will  he  important  to  keep  a  proper  balance  between  a 
liberal  and  technical  education  on  the  one  hand  and  within  technical  education 
between  broadly  based  education  am)  narrow  specialization  on  the  other.  Both 
temptations — to  concentrate  exclusively  on  narrow  specialization  and  to  ignore  it 
altogether — should  be  resisted  equally. 

The  Universities  and  the  National  Institutes  for  Higher  Education  are  the 
seed  beds  from  which  our  electronics  graduates  will  spring.  They  are  the  source  of 
our  future  innovative  capacitv  in  this  area.  The\  need  to  be  continuouslv  and 
increasingly  supported  and  they  need  to  adopt  flexible  institutional  arrangements 
in  addressing  national  priorities. 

A  number  of  interesting  developments  of  relevance  to  the  information 
technologies  is  presentlv  taking  place.  A  Microelectronics  Applications  Centre, 
supported  by  a  number  of  State  institutions  has  been  established  on  the  campus  of 
the  National  Institute  for  Higher  Hdueation.  I  imcrick  (NIHI  i.  A  Micro¬ 
electronics  Research  Centre  has  been  established  at  University  College  Cork  This 
is  and  will  increasingly  become  a  centre  of  excellence  in  semiconductor  research. 
A  National  Microelectronics  Laboratory  is  soon  to  be  established  on  a  third  level 
campus  in  the  Dublin  area  to  address  the  research,  development  and  training 
requirements  of  the  growing  Irish  semiconductor  fabrication  industry.  In  addition, 
new  institutions  dealing  with  the  research,  development  and  training  requirements 
of  the  telecommunications  sector — both  service  and  manufacture — are  presently 
being  specified  and  a  software  innovation  centre  is  under  discussion. 

It  will  be  important  that  each  of  these  specialised  institutions  has  an  active 
and  mutually  enriching  interaction  with  the  existing  third  level  educational 
establishments. 


CONCLUSION 

Irmand  is  a  smai.i  op  in  kosomy  dependent  for  its  continued  growth  on  com¬ 
petitive  exports.  The  economy  is  largely  sustained  by  a  modern,  growing,  increas¬ 
ingly  high  technology  manufacturing  sector  with  a  particularly  strong  electronics 
industry  which  has  grown  mostly  as  a  result  of  foreign  investment. 

The  electronic  information  technologies  can  contribute  to  the  continued 
health  of  the  economy  through:  further  growth  of  foreign  investment  in  this 
sector:  the  acceleration  of  the  growth  of  a  self  sustaining  indigenous  industry  in 
this  area;  the  development  of  an  advanced  competence  in  microelectronics 
applications  throughout  Irish  industry  and  the  development  of  an  excellent 
telecommunications  network. 

In  order  to  ensure  that  this  growth  is  organic  and  self  sustaining,  the  scientific 
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and  technological  infrastructure  of  Education,  Training,  Research  and  Develop¬ 
ment  institutions  will  have  to  he  strengthened  to  meet  the  growing  and  changing 
requirements.  This  will  he  particularly  true  for  the  indigenous  component  of  the 
sector.  Developments  in  this  regard  have  started  and  will  continue  throughout  the 
1 0X1  Is. 
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SECTION  5 


The  Implications  of  Microelectronics  for 
Productivity  and  Employment 


[he  potential  economic  effects  of  microelectronics  and  the  im¬ 
plications  for  employment  are  examined.  Discussions  range  from  a 
global  overview  of  the  electronics  sector  itself  to  an  examination  of 
the  likely  impact  in  other  fields  such  as  the  garment  industry  and 
consideration  is  given  to  the  likely  effect  of  different  economic 
environments  with  particular  emphasis  on  the  case  of  developing 
countries. 
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Comparative  Advantages  in 
Microelectronics 


Juan  F.  Rada 

C  'nure  for  Education  in  International  Management 
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FOUR  BASIC  ASSUMPTIONS 

J 

Tin  initiai  point  of  departure  for  analyzing  comparative  advantages  in  micro¬ 
electronics  is  to  make  certain  explicit  assumptions.  First,  technology  changes 
conditions  but  does  not  determine  comparative  advantages.  Many  other  factors 
such  as  industrial  structure,  skill  endowment,  managerial  practices  and  the  overall 
structural  characteristics  of  any  given  economy  play  a  crucial  role.  The  role  of 
technology  in  conditioning  comparative  advantages  is  nevertheless  beyond  doubt. 
The  majority  of  studies,  from  different  angles,  and  using  different  methodologies, 
tend  to  agree  on  this  point.  Therefore,  comparative  advantage,  particularly  in 
manufactured  goods,  is  to  a  great  extent  a  function  of  R  &  D  intensity  and  the 
scientific/technological  environment  of  anv  given  country  (US  Dept,  of  Labor. 
1980;  Sehmoranz.  1980). 

^Secondly,  the  entire  industrial  infrastructure  is  becoming  increasingly  ab¬ 
stract,  based  upon  technologies  and  guided  by  science^Because  of  the  importance 
of  technology,  comparative  advantages  have  become  increasingly  man-made 
rather  than  determined  by  historical  circumstances  or  geographical  position.  (This 
is  not  to  diminish  the  importance  of  these  factors,  but  to  put  them  in  the  right 
perspective.) 

As  technology  becomes  more  abstract,  it  also  becomes  more  pervasive.  The 
digitalisation  of  information  relates  in  many  important  ways  to  human  intelligence 
functions  and  the  still  infant  processes  of  genetic  engineering  are  related  to  basic 
mechanisms  of  evolution  and  life. 
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Furthermore,  because  of  this  abstraction  technology  is  being  incDeasinglv 
embodied  into  tangible  goods.  (li  has  been  estimated  that  the  amount  of  tech¬ 
nology  embodied  in  Japanese  exports  between  l‘>62  and  Id77  has  more  than 
doubled).  The  ‘information  society'  seems  to  be  one  where  increasing  amounts  of 
information  are  incorporated  into  material  goods  and  the  process  of  their  produc¬ 
tion.  Unfortunately,  the  present  statistical  base  is  incapable  of  providing  a  clear 
assessment  of  this  shift,  except  via  occupational  categories  of  the  labour  force  or 
rather  old  definitions  of  research-intensive  products  and  science-based  industries. 

j,. Thirdly,  the  all-pervasive  characteristics  of  information  technology  wifi  affect 
to  different  degrees  all  industries  and  productive  activities.  This  comprehensive 
technology  simultaneously  affects: 


Production  - 


tv 


i  Products  •  i 
Processes 

•Structured  and  unstructured  office  work 
-Serv  ices  *  • 

Information  Hows. 


This  takes  place  because  of  the  digitalisation  of  different  types  of  signals 
which  is  now  possible  due  to  the  development  of  the  "basic"  components:  the 
microprocessor  and  the  microcomputer  Current  technological  developments  will 
affect  all  areas  where  information  exchange  takes  place,  whether  these  activities 
are  of  an  electric,  electromechanical,  mechanical,  electronic,  hydraulic,  pneumatic 
or  intellectual  nature. 

^  a  Finally,  production  (in  the  general  sense  of  transformation  of  nature  and  not 
only  manufacturing)  is  becoming  more  and  more  a  product  of  capital  rather  than 
labour.  In  a  more  theoretical  vein,  this  seems  to  respond  to  the  overall  tendency 
of  capital  to  become  as  independent  as  possible  of  the  factor  that  conditions  its 
reproduction,  whether  it  be  labour,  materials  or  other  constraints. 

The  above  is  nothing  but  the  continuation  of  a  historical  trend  which  was  first 
clearly  evident  in  agriculture  and  then  in  large  scale  continuous  production  such 
as  petrochemicals.  This  in  itself  raises  a  number  of  issues  in  relation  to  com¬ 
parative  advantages,  particularly  in  terms  of  capital  requirements,  even  if  a 
technology  reduces  unit  cost  as  is  the  case  in  many  microelectronics-related 
applications. 

This  growth  in  capital  intensity  produces  greater  demands  on  management, 
skills,  marketing,  etc.,  as  a  result  of  the  need  for  the  full  utilisation  of  equipment, 
shorter  product  and  design  cycles  and  the  introduction  of  data  processing  equip¬ 
ment  in  heavily  manned  areas  such  as  the  office.  The  types  of  knowledge  and 
skills  required  for  these  changes  are  far  from  clear,  except  at  the  software  and 
system  level.  What  can  be  said  is  that  these  ‘intangibles'  or  ‘invisibles'  will  grow  in 
importance.  (Introducing  a  speculative  note  here,  one  can  easily  imagine  that  in 
the  long  term,  one  could  be  talking  about  ‘management  intensive'  products  as 
hardware  incorporates  more  skills  and  becomes  more  economical.  At  the 
moment,  we  have  no  way  of  measuring  this  to  anything  approaching  a  reliable 
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indicator.  This  is  further  complicated  by  the  varying  'management  styles'  which 
characterize  different  countries  and  cultures.) 

These  four  elements  provide  the  overall  framework  in  which  the  question  of 
comparative  advantage  in  microelectronics  needs  to  be  considered.  It  is  also  valid 
in  understanding  the  impact  of  other  advanced  technologies  on  the  international 
division  of  labour,  since  these  technologies  share  some  of  the  characteristics 
described.  (The  reference  is  to  information  technology,  biotechnology  and  new 
materials  technology.) 


RESEARCH  AND  DEVELOPMENT 


F.i  i  ctronk  s  is  significant  because  of  the  convergence  characteristic  of  the 
industry.  The  importance  of  this  industry  now  and  in  the  future  is  a  foregone 
conclusion.  In  quantitative  terms  in  1975  in  the  OECD  area,  those  industries 
producing  electrical  and  electronics  machinery,  equipment  and  supplies,  including 
computers,  data  processing  supplies  and  accessories,  spent  about  13  billion  U.S. 
dollars  on  R  &  D  and  employed  225.000  research  scientists  and  engineers.  This 
represents  about  30  per  cent  of  all  industrial  R  &  D  resources  in  the  OECD  area. 
The  industry  became  the  biggest  R  &  D  performer  of  the  industrial  sector, 
overtaking  the  chemical  and  aerospace  industries. 

Table  1  gives  a  breakdown  of  expenditure  by  "main  performers". 


Table  1.  R  &  D  in  the  Electrical  Group  (Including  Computers)  1175 


R  &  D  Expenditure  RSE  (a) 


$  millions  (c) 

% 

FTE  (b) 

<■„ 

United  States 

7.325 

57 

1 11.5(H) 

54 

EEC  Countries 

3.145 

30 

56.5(H) 

25 

Other 

1.611 

13 

47.KHI 

21 

(of  which  Japan) 

(1.345) 

(10) 

(43.KHI) 

(20) 

TOTAL 

12.160 

100 

223.KH) 

1(H) 

(a)  Research  Scientist  and  Engineers  (RSE) 

(b)  Full  Time  Equivalent  (FTE) 

(c)  At  Current  Exchange  Rates  (1171) 
Source:  OECD.  "Trends  in  Industrial  R  < 

V  D  in 

selected  OECD 

Member 

Countries.  1167-75 

",  OECD.  Paris  1171,  p 

52. 

Note:  Figures  on  R  &  17.  particularly  international  comparisons,  arc  always 
qualified  because  of  methodological  difficulties.  For  full  details  consult  the  source 
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Many  other  areas  not  accounted  for  in  the  electrical  groups,  such  as  in  aerospace 
and  machinery,  are  heavily  based  on  electronics  and  considerable  Ri  D  efforts  are 
undertaken.  In  addition,  production  support,  in -company  training,  management 
development,  and  other  items  which  are  part  of  the  "technological  environment"  are 
not  accounted  for.  although  they  may  have  a  significant  impact  on  results. 

For  instance,  it  has  been  consistently  argued  that  Japanese  innovative 
capacity  is  as  much  related  to  R  &  D  efforts  as  to  management  sty  le,  particularly 
in  relation  to  quality  control  and  "zero  defects"  programmes  with  shop  floor 
participation.  Japanese  R  <$:  D  elforts  are  modest  by  comparison  to  other  OECD 
countries,  but  nevertheless  produce  very  substantial  results.  Additional  weight  is 
given  to  the  "technological  environment"  argument  and  the  soeio-cultural  con¬ 
ditions  for  innovation  when  one  considers  that  the  USSR  is  the  second  biggest  R 
<V  D  spender  and  employs  the  greatest  number  of  scientists  and  engineers,  but 
hits  considerable  difficulties  in  commercialising  innovations  on  the  home  market 
let  alone  compete  in  the  international  one. 

Military  budgets  are  also  crucial  and  not  necessarily  accounted  for  in  R  &  D 
budgets  given  due.  for  instance,  to  disclosure  rules  in  countries  such  as  the  USA 
(the  Id- K  form).  Military  expenditure  was  important  to  the  initial  stage  of  the 
industry  (more  as  a  market  rather  than  in  R  &  D  projects).  Although  this 
expenditure  hail  declined  in  the  70s.  this  is  no  longer  true.  Today,  only  7  per  cent 
of  the  integrated  circuits  are  destined  to  the  military  market  in  the  USA.  against 
7(1  per  cent  in  I0b5.  Nevertheless,  an  increasing  percentage  of  the  research  budget 
of  the  IIS  Department  of  Defense  will  go  to  electronics,  from  about  27  per  cent 
in  1070  to  4b  per  cent  in  lOKO.  The  budget  of  the  Department  of  Defense  is  the 
most  important  of  the  U.S.  Federal  budget,  followed  by  NASA  and  the  Depart¬ 
ment  of  Energy. 

Already  a  substantial  $25(1  million  program  for  VHSIC  (Very  High  Speed 
Integrated  Circuits)  has  been  launched  by  the  Department  of  Defense  with 
expected  results  by  lOXb.  The  aim  is  to  produce  circuits  1(H)  times  more  powerful 
than  those  available  today.  The  first  contract  has  been  signed  with  IBM  (Mouv, 
1080).  Adding  to  this  support  about  three-quarters  of  NASA's  budget  of  about 
$5,000  millions  is  spent  on  R  &  D.  Between  10bl  and  1075  about  half  of  the 
patents  commercialized  as  a  result  of  NASA  contracts  were  itt  the  electrical 
machinery  category  (including  computers)  and  the  item  electronic  components 
figures  as  the  single  most  important  item  in  terms  of  patents  commercialized 
(Hertzfeld.  10X0). 

Since  1075  (the  date  shown  in  Table  1)  governments  have  increased  their 
support  to  the  electronic  industry.  In  addition  to  the  case  of  the  USA  which  has 
been  described  above,  a  quick  run  down  shows  the  following  (figures  at  current 
exchange  rates).  (Mackintosh  Consultants.  1070;  General  Technologies  Systems 
I.td.  1070) 

Japan 

1071-1070  US$lb5X.J  million  of  government  financial  support  to  the  information 
industry  as  a  whole,  including  computer  industry  (hard  and  software), 
technical  systems  for  public  welfare,  and  preferential  loans. 


i 


COMPARATIVE  AOVAN  I  ACU  S  IN  MU'ROtUrl  RONIfS 


2(13 


Federal  Republic  of  Germany 

1979-1981  US$552  million  from  the  Federal  Ministry  of  Research  and 

Development. 

1975-1979  US$37.5  million  in  the  area  of  Very  Large  Scale  Integration — VLSI. 

United  Kingdom 

1978-  US$150  million 

US$100  million 
US$155  million 
US$  50  million 

US$  75  million 

Total  US$490  million* 

(*  Not  totally  committed) 

1981-  L!S$430  million  Support  of  ICI. 

Italy 

1977-1981  US$000  million  direct  grants 

US$280  million  low-interest  loans 

US$250  million  in  increased  government  expenditure 

Total  US$1,130  million* 

(*  Not  totally  eommited) 

France 

1979- 1984  LJS$144  million  for  the  support  of  the  1C'  industry 

The  figures  do  not  refer  of  course  to  total  expenditure.  They  only  indicate 
direct  support  to  the  industry,  specifically  in  the  area  of  components.  Further¬ 
more.  they  are  part  of  a  comprehensive  strategy  in  the  field  of  electronics  and 
informatics. 

In  addition  to  these  national  efforts,  the  HEX'  is  investing  US$90  million  to 
increase  the  Community's  share  in  the  world  production  of  integrated  circuits 
from  the  current  0  per  cent  to  12  per  cent  in  19X4-85.  (Commission  des 
Communautes  Europeennes,  1980). 

Private  sector  investment  in  R  <V  D  is  equally  if  not  more  important,  depending 
on  the  countries.  Table  2  shows  the  situation  up  to  1975. 

Around  1975.  R  <$;  D  efforts  accelerated  in  electronics  due  lo  fast  tech¬ 
nological  change  and  keen  competition.  Thus,  the  ten  most  important  U  S. 
independent  semiconductor  companies  (i.e.  those  companies  selling  on  the  open 
market)  have  more  than  doubled  their  R  iV  D  budgets,  from  over  US$2(H)  million 
in  1975  to  over  US$500  million  in  1980  (estimated).  These  figures  include 
expenditures  by  the  companies  and  exclude  programmes  from  outside  contractors 
such  as  the  U.S.  Government  (Business  Week,  1977;  ibid.  1978.  ibid.  1979). 


IC  industry  support 

INMOS 

Applications 

Education 

Retraining 
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Table  2.  Percentage  Sources  of  Funds  for  R  &  D  in  the  Electrical  Group  I  Including 

Computers)  1975 


Private 

Government 

Abroad 

Total 

Japan 

us 

- 

too 

l-RCi 

N4 

14 

A 

1(H) 

United  States 

7S 

- 

IIHI 

France 

NX 

.70 

12 

100 

United  Kingdom 

47 

44 

<0 

100 

Source:  As  for  Table  1 


lor  the  Japanese  industry  as  a  whole.  R  &  D  expenditures  in  integrated  circuitry 
grew  from  about  US$100  million  in  1074  to  US$200  million  in  107S.  The  amount  ol 
people  working  in  the  field  increased  from  3.S00  to  5..7(H)  in  the  same  period.  (B.A. 
Asia  Ltd..  10, SO). 

An  element  which  I  have  not  considered  here,  essentially  because  of  lack  of 
data,  is  investment  in  basic  scientific  research  which  is  becoming  increasingly 
important  to  maintain  the  lead  in  electronics. 


CAPITAL  INVESTMENT 


Thf  next  criktai  t  i  i  mfnt  in  generating  advantages  in  electronics  is  capital 
investment.  Electronics  can  no  longer  be  seen  as  a  labour-intensive,  low-capital 
investment,  except  in  some  assembly  operations  which  are  becoming  less  im¬ 
portant  as  the  industry  reaches  for  global  markets  and  economies  of  scale.  The 
graph  below  provides  an  illustration  of  current  trends  in  semiconductors  (see 
Figure  I ). 

It  is  acknowledged  today  that  a  minimum  fabrication  facility,  i  order  to  be 
truly  competitive,  will  cost  about  US$  30  million  and  will  need  approximately  US$ 
40  million  of  output  per  year.  These  figures  do  not  consider  R  &  D.  marketing 
and  so  on.  (Fleikes,  1980). 

The  combined  effect  of  growing  R  &  D  and  capital  expenses  has  resulted  in 
business  and  thus  technological  concentration.  Most  of  the  pioneers  of  the 
semiconductor  industries  have  been  obliged  to  sell  all  or  part  of  their  companies 
to  finance  necessary  growth.  The  usual  corporate  means  to  raise  funds  through 
public  stock  offering  or  internal  profits  were  not  adequate.  For  all  its  innovation 
and  growth,  the  industry's  cash  generative  levels  are  not  sufficient  to  pay  for  its 
next  generation  developments,  particularly  considering  the  risks  involved.  In  fact. 
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the  rate  of  profit  in  the  industry  has  diminished  through  a  continuation  of  growing 
cost,  fierce  competition  and  uncertainties  about  the  production  process,  parti¬ 
cularly  with  regard  to  yields  per  wafer. 

As  a  rule  of  thumb,  it  would  seem  that  the  lower  the  prices,  the  less  likely 
that  non-vertically  integrated  companies  can  compete.  This,  of  course,  is  not 


I  S  Semiconductor  firms — Acquisitions  and  Independent  C  ompanies 

fis lima  fed  |v?q 

Integrated 

Circuitry 

US  Films 

Sales 

Affiliation 

!.  Texas  Instruments 

6X<  \ 

Division  of  I  I  Inc. 

2.  Motorola 

425 

Division  of  Motorola  Inc. 

3,  Intel 

400 

Independent 

4  National  Semiconductor 

520 

Independent 

5.  Fairchild 

M 15 

Acquired  hv  Sehlumberner 

(•>.  Signetics 

250 

Acquired  hv  Philips 

7.  Ad\.  Micro  Her  ices 

i«» 

Acquired  hv  Siemens  (20  percent) 

S.  Mostek 

155 

Acquired  hv  Unit.  Technologies 

l>,  RCA 

145 

Dis  ision  of  RCA 

1(1.  Intersil 

140 

Acqu'd  bs  Gen.  Electric  Northern 
Telecom 

II.  Harris 

lim 

Division  ot  Harris  Corp. 

12.  American  Micro  Systems 

05 

Acqu’d  b\  R.  Bosch  GmbH 
(25  per  cent) 

12.  Rockwell  Semiconductors 

N5 

Div.  of  Rockwell  Intern. 

14.  General  Instruments 

SO 

Division  of  <  • . I  Inc. 

15.  Svnertek 

50 

Acqu'd  hv  Hones  well 

in.  Analog  Devices 

4 III 

Acqu’d  b\  Standard  Oil 

17.  Monolithic  Memories 

35 

Acqu'd  hv  Northern  Telecom 

18.  Silieonix 

5o 

Acqu'd  hv  l.ucas  hulustncs 
Electronic  Engineers 

I1).  Solid  State  Scientific 

Acqu'd  hv  CDC)  Adolt  Shindling 

20.  Databit 

10 

Acqu’d  hv  Siemens 

21.  Zilog 

15 

Acqu'd  hv  Exxon 

22.  Microwave  Semiconductors 

— 

Acqu'd  hv  Siemens 

25.  I.itronix 

— 

Acqu'd  hv  Siemens 

24.  Unitrodc 

— 

Acqu'd  hv  Schlumherger 

25.  Electronic  Arrays 

— 

Acqu'd  Nippon  Electric  Co 

20.  Spectronics 

— 

Acqu'd  hv  Honeywell 

27.  Interdesign 

— 

Acqu'd  hv  Eerranti 

28.  Micropower  Systems 

- 

Acqu'd  hv  Seiko 

20.  Mos  Technology 

— 

Acqu'd  hv  Commodore  Intern. 

50.  Precision  Monolithics 

— 

Acqu'd  hv  Bourns 

51.  Semtcch 

— 

Acqu'd  hv  Signal  Co. 

52.  Western  Digital 

Acqu'd  by  Emerson  Electric 
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necessarily  applicable  when  processes  rather  than  products  change.  Business 
concentration  could  on  the  other  hand,  lead  to  the  creation  of  market  niches  due 
to  the  loss  of  flexibility  of  larger  units.  This  proposition  is  by  no  means  a  clear-cut 
one  inasmuch  as  one  of  the  features  of  current  changes  is  the  potential  for  flexible 
manufacturing  systems  able  to  ‘individualise"  products  within  the  same  produc¬ 
tion  line. 

The  above-mentioned  trend  can  be  clearly  seen  in  the  list  of  acquisitions  of  I'S 
firms  by  US.  European  and  Japanese  corporations  (see  p  2<t0) 

This  concentration  has  important  implications  for  developing  countries  in 
terms  of  transfer  of  technology. 

Today,  advanced  electronic  technology-  -mainly  concentrated  in  U  S.  and 
Japanese  firms — is  obtainable  for  the  most  part  only  through  co-production,  joint 
ventures,  and  cross-licensing,  although  more  than  one  channel  is  generalh  used. 
Joint  ventures  have  been  extensively  used  by  countries  which  were  lagging  behind 
in  technology  (e.g.  France  and  the  UK)  while  others,  such  as  Japan,  hat  e  nainly 
used  cross-licensing,  as  they  were  already  at  a  more  advanced  state. 

Experience  has  shown  that  transfer  of  advanced  electronic  technology  to 
developing  countries  rarely  takes  place  (Kim.  IdSO).  The  crucial  technologies  are 
in  the  design  of  circuits  and  wafer  fabrication  and  this  section  of  the  industry  will 
remain  in  the  advanced  countries  for  the  foreseeable  future  with  a  few  notab! 
exceptions  in  the  lower  end  of  the  market.  There  are  several  reasons  for  this: 

(a)  The  high  capital  investment  involved  in  design  and  w  afer  fabrication  makes 
manufacturers  hesitant  to  transfer  this  process  to  a  developing  country  . 
Wafer  fabrication,  which  is  a  batch  production,  is  generally  centralized  to 
justify  economies  of  scale. 

(b)  The  need  to  maintain  a  close  relationship  between  R  ck:  D.  production 
and  marketing. 

(c)  Maintenance  of  quality  which  is  felt  could  not  be  obtained  in  offshore 
installations. 

(d)  Decreasing  importance  of  labour  cost  as  the  industry  becomes  more 
dependent  on  capital  equipment.  R  &  D.  marketing  and  managerial 
skills. 


TECHNOLOGY 


Underlying  thf:  trends  in  terms  of  R  &  D.  capital  investment,  and  technology 
transfer  are  the  trends  in  the  technology  itself  which  condition  the  entire  structure 
of  the  industry.  Three  elements  are  of  great  importance  here  vis  a  vis  developing 
countries.  All  three  are  closely  interconnected. 

(1)  Increasing  levels  of  integration  transfer  value-added  in  a  number  of  electronic 
and  other  products  to  the  manufacture  of  components. 
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(2)  The  growing  embodiment  of  technology  due  to  the  level  of  integration  and 

trends  in  software. 

(3)  The  erosion  of  the  relative  importance  of  low-labour  cost  due  to  automation 

and  integration. 

The  replacement  of  mechanical,  electromechanical,  older  electronics  and 
other  types  of  components  by  integrated  circuits,  microprocessors  and  micro¬ 
computers  has  sharply  altered  the  production  processes  and  products. 

The  alteration  of  products  has  an  important  consequence:  the  transfer  of  a 
greater  part  of  the  value  added  to  the  component  manufacturer.  This  happens 
because  the  electronic  component  becomes  a  much  more  important  part  of  the 
product.  This  is  most  applicable  to  mass-produced  'chips'  which  contain  a  stan¬ 
dard  program  (e.g.  TV  games),  but  increasingly  the  value  added  will  depend  on 
the  application,  i.e.  how  the  circuits  are  put  to  work.  The  cost  of  integrated 
circuitry  for  a  watch  or  a  TV’  is  decreasing  rapidly  ,  design,  quality  and  flexibility 
will  increasingly  become  the  areas  where  most  of  the  value  added  will  be  created, 
coupled  with  the  capacity  to  design  systems  (e.g.  home  entertainment  systems 
integrating  audio,  video  and  games  with  memory  capacity). 

Traditionally,  the  manufacturing  process  could  be  simplified  schematically  as 
the  production  of  materials  into  components  followed  by  their  assembly  into 
sub  systems  which  in  turn  are  assembled  into  products.  The  final  stage  is  testing, 
and  sales. 

In  general,  the  later  the  phase  the  more  labour  intensive  the  process 
becomes. 

The  use  of  microelectronics  somehow  reverses  the  process  as  the  use  of  the 
integrated  circuits  allows  sub-systems  and  component  assembly  to  he  replaced  by 
component  manufacturing  and  the  final  stage  of  product  assembly  becomes  the 
assembly  of  components.  The  manufacturing  of  components  is  becoming  less  and 
less  labour  intensive  as  automation  takes  over. 

The  following  simplified  schematic  view  compares  the  old  sf-  -Mure  and  tb"1 
emerging  one  (Figure  2). 

As  the  semiconductor  industry  pushes  towards  higher  lev./-,  of  integration 
(Iff'  elements  per  chips  is  on  the  horizon)  it  will  find  itself  in  the  computer  area 
forcing  the  end-equipment  manufacturer  to  be  concerned  mainly  with  the  soft¬ 
ware  of  particular  applications  and  human-machine  interface.  This  is  because  hi-fi 
equipment,  car  electronics,  radio.  TV.  telecommunications,  controls,  etc.,  will 
ultimately  be  designed  around  some  type  of  computer  as  most  functions  will  be 
digitalised. 

The  software  and  human-machine  interface  areas  are  where  some  developing 
countries  could  play  an  important  role,  provided  they  possess  a  degree  of 
specialisation  and  forceful  government  policy.  It  must  be  understood,  however, 
that  an  important  level  of  dependency  will  continue  to  exist  at  the  component 
level.  This  should  encourage  developing  countries  to  pool  resources  in  order  to 
reach  economies  of  scale  on  a  regional  basis,  even  at  the  software  level.  Software 
is  a  complex  skill,  but  at  the  same  time  remains  an  extremely  labour-intensive 
activity  which  demands  close  contact  with  the  end-user  for  most  applications. 
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The  embodiment  of  technology  takes  place  by  further  integration  of  com¬ 
ponents  and  by  current  trends  in  software.  Today,  the  electronic  watch  is 
essentially  composed  of  five  parts  (battery,  quart/  crystal.  LED.  integrated  circuit 
and  case),  which  carry  out  the  functions  performed  before  by  dozens  of  parts.  The 
examples  are  many.  TV  sets,  hi-fi  equipment,  machine  tools,  sewing  machines, 
cameras,  etc.  In  the  case  of  machine  tools,  the  future  will  see  the  com¬ 
mercialization  of  machinery  packages,  of  which  the  hardware  will  be  only  part  of 
a  total  system. 

In  the  case  of  software,  the  trends  are  already  discernable.  At  the  hardware 
level,  the  main  technological  emphasis  of  the  I07< Is  was  on  increasing  the  number 
of  components  per  chip.  In  the  future  it  will  be  to  extend  this  integration  to  the 
system  level  and  this  of  necessity  includes  software  (see  Figure  2).  This  means 
moving  the  software  back  to  the  hardware,  where  it  first  started.  Software  that 
cannot  be  incorporated  into  hardware  will  become  more  modular  and  transport¬ 
able.  Products  will  become  more  user-oriented  rather  than  designer-oriented. 

Some  time  will  pass  before  this  trend  fully  materialises,  but  the  movement  is 
in  that  direction.  Thus  component  manufacturers  are  striving  to  sell  systems 
(rather  than  components)  and  systems  vendors,  whether  they  are  sophisticated 
software  houses  or  non-vcrtically  integrated  computer  manufacturers,  are 
attempting  to  manufacture  components  or  design  and  assemble  their  own  boards. 
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TTiis  trend  is  only  natural  since  hardware  (components)  represents  a  decreas¬ 
ing  percentage  of  total  system  cost  and  thus  a  diminishing  source  of  revenues.  Table  2 
illustrates  the  trend. 


Table  3.  Percentage  of  I^irge  Microcomputer  Sy  stem  Cost 


Software  Software 

Hardware  Development  Maintenance 


I  471  1 

55 

24 

21 

IW 

43 

3d 

25 

i‘)So 

3^ 

33 

32 

b)S5(F) 

3(1 

35 

35 

Source:  Creative  Strategies  Intern.  (IdXI). 


For  a  complete  stand-alone  microcomputer  system  (CPU  -  CRT  +  mini¬ 
floppy  disk  t  Printer)  selling  from  US$5000  to  US$10,000.  the  cost  of  components 
before  assembly  into  a  microcomputer  board  would  be  between  US$o2-US$l  12. 
while  the  assembled  board  would  be  worth  US$250-US$  1 .000  (Creative  Strategies 
Intern.  I0SI).  These  elements  are  pushing  the  industry  into  fu.'ber  vertical 
integration,  inter-links  and  embodiment  of  technology. 


OFFSHORE  INSTALLATIONS  AND  LABOUR  COST 


Another  important  consideration  is  the  erosion  of  the  importance  of  low  labour 
cost  in  the  assembling  process  of  components,  products  and  systems. 

Although  this  question  goes  far  beyond  the  electronic  industry  and  covers 
much  of  the  manufacturing.  I  shall  limit  myself  to  the  electronic  sector  and  the  use 
of  otfshore  installations  (i.e.  foreign  subsidiaries). 

Offshore  installations  were  initially  created  to  make  use  of  low-labour  costs 
particularly  for  the  assembling  and  testing  of  electronics  components  and  later  on 
for  products.  The  use  of  these  installations  and  their  role  in  company  strategies 
varies  greatly,  depending  upon  the  position  in  the  industry  as  well  as  nationality. 
Thus,  IJ.S.  firms  are  encouraged  to  use  offshore  installations  because  custom 
regulations  tax  only  value  added  abroad.  Japanese  companies  have  used  them 
mainly  to  supply  local  firms  (national  or  transnationals)  rather  than  to  export  to 
Japan. 

From  the  point  of  view  of  some  developing  countries,  this  was  seen  as  an 
opportunity  to  create  employment,  increase  exports  and  obtain  some  technology. 
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An  illustrative  ease  is  the  Republic  of  Korea,  which  has  enjoyed  spectacular 
growth  of  the  electronics  industry  and  has  been  regarded  by  some  as  a  model  to 
be  followed  by  other  developing  countries.  South  Korea  has  relied  heavily  on 
imported  technology  tied  to  foreign  investment  and  has  been  criticised  on  a 
number  of  occasions  precisely  because  of  the  vulnerability  of  its  economy  to 
outside  decisions,  particularly  in  relation  to  the  type  of  technology,  its  domestic 
diffusion,  and  product  cycle  of  foreign  investment. 

In  1972  Korea  exported  US$177  and  imported  I.1SS142  million  worth  of 
electronic  goods.  By  1978  exports  were  up  to  l.JS$ 1 .486  million  and  imports  to 
US$1,000  million.  Of  total  exports,  components  represented  US$014  million  or  44 
per  cent  (integrated  circuits  27  per  cent,  semi-conductor  dev  ices  n  per  cent  and  other 
parts  11  percent)  (Electronic  Industries  Association  of  Korea.  1070). 

The  above  would  seem  to  imply  that  the  industry  is  particularly  vulnerable  to 
changes  in  the  component  sector.  The  Chairman  of  the  Electronics  Industry 
Association  of  Korea  has  spoken  about  the  situation  of  the  industry  in  10, So  with  a 
"tone  of  despair  rather  than  hope"  due  to  the  speed  of  technological  develop¬ 
ment.  lack  of  technology  transfer,  and  severe  competition  in  the  international 
market  which  makes  it  difficult  to  obtain  a  market  share  of  high-technology 
products  (Kim.  19811). 

Although  the  above  makes  reference  to  a  specific  situation,  it  is  also 
applicable  to  the  electronics  industries  of  the  developing  countries  as  a  whole.  The 
fact  that  most  products  are  becoming  highly  technically  oriented  in  electronics  is 
due  to  the  characteristics  of  the  component .  Those  products  which  remain  labour 
intensive  in  their  assembly  have  been  divested  of  an  important  part  of  their  value- 
added  due  to  the  change  in  components.  This  is  the  case,  for  instance,  of 
television  sets  where  the  number  of  parts  has  been  halved  since  197(1  because  of 
the  use  of  more  sophisticated  components  which  iously  eliminate  many 
assembly  operations. 

This  has  permitted  automation  to  a  level  never  achieved  before  anil  in 
addition  TV  sets  in  the  developed  countries  are  produced  in  large  quantities.  As  a 
result,  “the  manufacturing  cost  of  a  TV  set  in  Korea  and  that  of  the  I  S.  are  now 
practically  comparable  with  each  other.  Rapid  advancement  of  industrial  tech¬ 
nology  is  eliminating  labour-intensive  portions  of  the  electronic  industry;  this 
tends  to  make  it  harder  for  Korea  to  earn  enough  foreign  currency  to  import 
expensive  new  technology"  (Kim.  op.  at  ). 

The  continued  use  of  offshore  installations  will  depend  very  much  on  what 
type  of  product  is  manufactured.  Thus,  for  those  products  where  the  selling  price 
and  margin  are  low.  the  assembly  time  long  and  the  relative  weight  of  labour  in 
the  product  high,  off-shore  installations  will  be  maintained  for  sonic  time. 
However.  in  those  cases  where  the  product  incorporates  expensive  raw  materials, 
is  produced  in  long  scries,  and  has  a  short  assembly  time,  it  may  be  profitable  to 
repatriate  the  installations  in  the  Ear  East.  With  automation  and  robotics,  the  cost 
of  investment  and  exploitation  remains  basically  the  same,  regardless  of  location 
(d'Argoeures,  1980). 

In  the  case  of  semiconductor  components,  there  is  a  growing  agreement  in 
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the  industry  that  further  substantial  investment  in  offshore  installations  eannot  he 
justified.  The  essential  reason  attain  is  the  automation  of  the  testing  and  assem¬ 
bling  process.  However,  some  offshore  assembly  investment  is  taking  place,  (e  g 
Motorola  is  investing  I'SS-NI  million  in  Sri  Lanka).  Because  the  lead  time  for 
building  highly-automated  capital-intensive  plants  is  very  long,  continued  use  of 
offshore  installations  ensures  a  supply  of  some  components,  which  are  scarce  in 
the  international  market.  Increased  salaries  in  Southeast  Asia  are  also  forcing 
some  companies  to  search  for  different  locations,  while  those  staving  in  countries 
such  as  Singapore  are  increasing  automation  of  assembly  (Eng  bong.  B>77). 

The  strategies  of  each  manufacturer  are  different  and  arc  constantly  being 
modified  due  to  the  characteristics  of  the  industry.  For  Japanese  producers  the  use 
of  offshore  plants  represents  only  about  in  per  cent  of  production  and  in  some 
areas  is  declining  (discrete  semiconductors).  Japanese  automated  bonding  equip¬ 
ment  represents  a  labour  efficiency  factor  (in  terms  of  people)  of  perhaps  ten  to 
one.  This  has  helped  to  compensate  for  growing  salaries  in  Japan.  Another  factor 
of  equal  importance  to  Japanese  producers  is  the  concern  for  quality  which  thev 
feel  eannot  be  maintained  through  the  use  of  offshore  installations  (BA  Asia  I  td. 
I  WO). 

This  element  is  growing  in  importance  and  will  force  other  producers  to 
follow  similar  considerations.  Part  of  the  explanation  for  the  Japanese  semicon¬ 
ductor  producer's  rapid  penetration  of  the  b:S  market  can  be  found  in  the 
quality  of  their  product.  Thus  a  test  run  by  Hewlett-Packard  on  JtHt.tkKi  random 
access  memories  (RAM)  from  three  Japanese  and  three  American  companies 
showed  the  Japanese  integrated  circuits  to  have  consistently  less  defects.  Not  one 
device  from  Japan  failed  on  inspection  of  incoming  new  parts,  whereas  the  failure 
rate  for  US  companies  ranged  from  n  il  to  d.ll>  per  cent.  In  field  operations. 
Japanese  chips  showed  failures  at  rates  from  0.01  to  0.010  per  cent,  while  the  rates 
for  American  firms  were  0.050  to  0.267  per  cent  (Science.  10, SO). 

Japanese  firms  attain  higher  quality  by  a  very  high  degree  of  automation  and 
a  managerial  system  which  involves  shop  floor  workers  in  quality  control  methods, 
particularly  the  widespread  use  of  "zero  defect"  groups. 

In  the  case  of  other  producers  such  as  ITT  Semiconductors,  the  assessment  is 
the  following: 

"The  relative  advantages  of  increased  mechanization  versus  offshore  assem¬ 
bly  are  reviewed  next  and  the  conclusion  comes  dow  n  firmly  in  favour  of  the 
former,  permitting  closer  customer  contact,  elimination  of  logistics  problems, 
and  upgrading  of  local  or  national  technology,  without  which  complete 
business  transfer  to  low  labour  cost  areas  will  occur.  The  conclusion  is  that 
the  successful  European  semiconductor  manufacturer  must  have  complete 
production  cycle  in  one  manufacturing  location,  worldwide  marketing,  fast 
introduction  and  close  co-operation  with  end  user  industries,  e.g.  computer, 
entertainment,  telecommunications  and  automotive."  (Roessle.  P)7l>). 


Other  assessment  coincides  particularly  because  of  increasing  capital  cost 
(Crcmieux.  1W0). 
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There  are  three  main  reasons,  however,  why  a  massive  repatriation  of 
offshore  assembly  in  this  sector  is  unlikely  in  the  medium  term,  although  the 
amount  of  investment  is  and  will  diminish  further  while  new  plants  will  be  set  up 
in  the  OECD  area.  First,  under  financial  stress  companies  prefer  to  maintain 
offshore  installations  and  invest  at  a  slower  pace  in  new  plants.  At  the  same  time, 
there  are  supply  problems  which  extend  the  life-expectancy  of  the  offshore 
installations.  What  happens  is  that  reduced  savings  and  profit  is  not  necessarily  a 
loss  and.  although  profit  levels  may  not  justify  a  considerable  new  investment, 
neither  do  the  reduction  of  profits  justify  repatriation.  Second,  labour  legislation 
in  offshore  locations  often  permit  terms  of  employment  that  are  not  tolerated  in 
the  developed  countries.  This  is  especially  important  for  firms  which  are  ver\ 
sensitive  to  drops  in  demand.  An  illustrative  example  is  the  retrenchment  in 
Singapore  during  1474-  75  recession,  where  for  the  electronic  industry  as  a  whole 
there  was  a  decline  of  25  per  cent  to  30  per  cent  of  the  total  labour  force.  Four 
major  US  semiconductor  companies  laid  off  almost  5.000  workers  in  about  h 
months  (Eng  Fong.  1477). 

Third,  there  is  great  pressure  by  the  governments  of  Southeast  Asia  to 
maintain  facilities  and  up-grade  technology.  Direct  government  intervention  and 
guarantees  are  an  important  element  and  explain,  for  instance,  the  agreement 
between  American  Micro  Systems  and  Gold  Star  of  South  Korea,  which  could 
eventually  allow  the  joint  company  (Gold  Star  Microsystems  Inc.)  to  compete  in 
portions  of  the  semiconductor  market  in  the  Korean  and  Southeast  Asian  market. 

For  other  sectors  of  the  industry,  such  as  suppliers  of  equipment,  crystals, 
chemicals  and  so  on.  there  is  no  question  that  they  will  remain  in  the  high 
technology  areas. 

The  overall  conclusion  from  the  trends  described  is  that  there  is  a  rapid 
erosion  of  the  comparative  advantage  of  developing  countries  in  the  electronic 
field  due  to  a  large  extent  to  rapid  technological  change. 

The  main  problem  here  is  that  we  are  not  talking  about  an  isolated  tech¬ 
nology  or  industry  but  about  an  all-pervasive,  onmrrgetnv  industry  -a  basic 
industry  of  the  future. 


PARTICIPATION  OF  DEVELOPING  COUNTRIES  IN  I  HE 
PROCESS  OF  ‘INFORMATISATION- 


Oni  Mfst  t  siAHttsM  the  relative  level  of  participation  of  developing  countries  in 
the  process  of  "informatisation"  in  order  to  assess  how  this  process  will  affect 
them  and  what  their  absorption  capacity  will  be.  Fables  4.  5  and  <>  give  a 
purely  quantitative  picture  and  do  not  account  for  the  incorporation  of  electronics 
into  items  such  as  transport  equipment  or  machine  tools  which  are  internationally 
traded  under  specific  categories. 
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There  are  two  important  aspects  which  can  he  derived  from  this  purely 
quantitative  cheek,  hirst,  the  participation  of  developing  countries  in  'in¬ 
formatisation''  (components,  eomputers  and  telecommunications)  is  indeed  very 
small.  Second,  as  time  passes  the  gap  in  amount  of  investment  in  these  fields 
widens.  The  same  is  true  for  market  share  in  production  of  microproces¬ 
sors/microcomputers,  chips,  hoards  and  systems. 

An  additional  element  which  I  shall  mention  in  passing  is  the  question  of  the 
relative  skill  endowment  of  the  developing  countries. 

On  the  human  resource  side,  it  is  sufficient  to  say  for  instance  that  Korea  had 
tt.4  researchers  per  I. (Kid  of  the  population  in  1978.  compared  to  2.6  and  2.4  in 
1  ‘477  for  the  I'.S.  and  Japan,  respectively.  Expenditure  in  R  &  D  per  researcher  is 
about  $21.50(1  in  Korea,  compared  to  $47,560  in  Japan  and  $80,680  in  the  U.S. 
(Kim.  1080) 

I  take  Korea  as  an  example  not  because  it  is  a  "typical"  developing  country 
(if  such  a  thing  exists),  hut  because  it  has  been  acknowledged  as  an  "electronic 
miracle",  a  "Japan  in  the  making  "  and  belongs  to  the  NIC's  category. 

The  diffusion  of  information  technology  in  developing  countries  resembles 
the  general  pattern  followed  by  the  West,  but  has  its  own  characteristics.  The 
most  visible  aspect  of  this  diffusion  is  the  growing  use  of  computers,  but  other 
types  of  intelligent'  equipment  tire  being  introduced  through  trade. 

There  are  several  kinds  of  practical  factors  that  condition  diffusion  and  act  as 
brakes.  One  important  factor  is  labour  costs,  particularly  in  direct  application  of 
computers  for  conventional  procedures.  The  low  cost  of  labour  makes  the 
equipment  less  competitive  and  amortisation  takes  longer.  The  lack  of  stan¬ 
dardisation  in  a  number  of  activities  and  of  modern  managerial  practices  has 
made  software  requirements  more  demanding  and.  therefore,  the  total  cost  of 
installations  more  expensive  than  they  would  have  been  otherwise.  "Software 
packages”,  even  in  the  banking  sector,  are  difficult  to  implement.  This  situation 
has  led.  paradoxically,  to  well-developed  software  applications  in  some  countries. 
Additionally,  companies  need  to  spread  the  costs  of  infrastructure,  service,  and 
operations  over  relatively  few  pieces  of  equipment  which  also  contributes  to 
increased  costs  (Rada.  1980). 

The  single  most  important  factor  concerning  diffusion  of  the  technology  is 
undoubtedly  government  action  in  a  wide  range  of  fields,  from  imports,  tele¬ 
communications.  and  transfer  of  technology  policy  to  industrial  strategy.  An 
increasing  number  of  countries  have  adopted  centralised  systems  to  process 
import  requests,  monitor  applications  and  purchase  equipment  for  government 
needs.  These  types  of  measures  cover  data  processing  equipment  especially,  and 
do  not  affect  other  types  of  electronic  or  "intelligent”  devices.  The  situation  in 
each  country  varies  considerably. 
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EMPLOYMENT 


mi  i  MfioSMi  si  i  iiicis  dI  information  technology  hasc  been  ai  tin.-  centre  of  the 
current  debate  about  its  impact  in  developed  countries. 

The  short  and  long  term  effects  in  developing  countries  are  ditferent  due  to 
the  structure  of  industry  and  services.  The  deselopment  of  information  technology 
creates  jobs  at  the  manufacturing  and  end-user  level  by  allowing  the  production  of 
new  equipment  and  development  of  services.  The  emplovment  created  in 
manufacturing,  assembly,  peripherals  anil  related  industries  is  onlv  valid  in  very 
few  developing  countries  where  most  of  the  equipment  and  ancilliarv  goods  are 
imported.  Thus,  no  compensation  effect  takes  place  within  the  national  economy 

In  the  use  of  equipment  many  studies  exist  which  refer  to  direct  computci 
utilisation  which  affects  a  very  small  proportion  of  the  total  labour  force  and  can 
only  serve  as  a  general  indicator  of  possible  developments.  (International  Labour 
Office.  Il)72:  Government  of  India.  I *>72 :  I’rasad  and  Ycrma.  I'L’tq. 

Despite  the  qualifications,  all  the  studies  mentioned  agree  on  the  fact  that 
there  is  a  loss  of  potential  employment  which  will  have  different  effects  in 
developing  countries  with  high  unemployment  rates  and  growing  educated  un¬ 
employment. 

More  important  in  terms  of  employment  are  the  general  development 
prospects  in  the  light  of  what  one  might  call  the  "external  effects”,  i.e.  the 
conditioning  of  developing  countries'  possibilities  due  to  the  technological  push  of 
the  advanced  countries,  such  as  the  erosion  of  comparative  advantages. 

Some  industries  will  choose  developing  countries  as  sites  for  establishing 
industries  based  on  the  new  technology  .  The  decision  will  be  based  less  on  low 
labour  cost  than  on  tax  advantages,  lack  of  labour  resistance,  lower  start-up  costs 
and  cheaper  capital. 

It  is  doubtful,  however,  that  this  type  of  modern  installation  will  create 
significant  employment  or  contribute  to  the  general  development  of  the  economy 
inasmuch  as  the  diffusion  of  microelectronics  in  developing  countries  will  remain  a 
sophisticated  technology  for  most  products  and  processes. 

At  the  same  time,  the  use  of  the  technology  by  developing  countries  will 
widen  the  gap  between  technology  and  its  application,  because  entire  processes 
will  have  to  be  imported  on  a  turnkey  basis.  The  net  result  could  be  islands  of 
high-technology  within  economies  characterised  by  low-productivitv  and  artisanal 
practices.  This  dichotomy  and  the  link  between  the  two  areas  represents  one  of 
the  existing  dilemmas  of  industrialisation. 

Lor  some  developing  countries  the  combination  of  high  technology  and  low 
labour  cost,  particularly  of  educated  labour,  could  be  one  of  the  opportunities  to 
develop  an  embryonic  informatic  industry  and  create  emplovment.  What  is  of 
interest  for  the  purpose  of  microelectronics  is  the  possibility  of  using  it  to  enhance 
these  activities  and  thus  the  question  of  software  is  crucial.  This  depends  on  the 
country's  current  endowment  of  software  skills,  its  capacity  to  keep  software 
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specialists  at  home.  The  question  of  "brain  drain"  here  should  not  be  overlooked 
since  the  recruitment  policy  of  large  hardware  and  software  companies  is  as  global 
as  all  their  other  operations  Developed  countries  are  already  sub-contracting 
software  development  on  developing  countries,  especially  for  routines  most 
applicable  to  their  conditions. 

The  development  of  the  capabilities  in  this  area  will  largely  depend  on  public 
policy,  since  in  many  cases  the  purchase  of  skills  outside  the  country  is  more 
economical  than  developing  national  skills. 


CONCLUSIONS 


C't'RRt  nt  irhnoi  onu "ai  <  n  \\<ii  s  and  the  advent  of  a  comprehensive  information 
technology  call  for  a  re-conceptualisation  of  development  strategies  beyond  mere 
implementation  of  informatie  policies.  This  re-conceptualization  should  consider 
that  informatics  will  profoundly  atfeet  the  productive  infrastructure  and  the 
international  div  ision  of  labour*. 

The  process  of  informatisation  is  narrowing  the  policy  options  of  developing 
countries  with  regard  to  industrialisation:  whether  this  is  looked  at  from  the 
quantitative  or  qualitative  side  of  the  Lima  Target.  The  latest  estimates  show  that 
‘I  per  cent  of  the  industrial  capacity  of  the  world  will  be  in  the  developing  countries 
by  the  year  2000.  but  this  estimate  does  not  consider  the  possible  impact  of 
technological  change.  An  interesting  example  of  how  options  are  narrowed  is  the 
case  of  the  electronics  industry  itself,  particularly  the  component  sector  which  is 
becoming  the  "heavy  industry'  of  the  future.  The  R  &  D  capital  requirements, 
pace  of  technological  change,  and  the  nature  of  the  changes  imply  that  only  total 
vertically  integrated  companies  will  be  able  to  compete  and  they  will  require 
substantial  public  sector  support  to  do  so.  directly  or  indirectly.  At  the  same  time 
as  the  level  of  integration  increases,  so  does  the  amount  of  technology  embodied 
in  hardware  and  software.  The  assembly  of  different  functions  is  transferred  to  the 
manufacturer  of  components,  decreasing  the  number  of  manual  operations,  while 
increasing  the  possibilities  and  flexibility  of  automation 

These  processes  partly  explain  the  fact  that  offshore  installations  are  becom¬ 
ing  less  attractive.  Although  they  have  never  been  a  good  mechanism  for  the 
transfer  of  technology,  they  created  incentives  for  the  development  of  local  skills. 
There  has  never  been  any  question  of  transferring  the  highly  technical  stages  of 
production  to  developing  countries  and  now  even  the  assembly  operations  are 
being  automated.  Strategies  vary  considerably  from  company  to  company  and  this 
explains,  to  a  degree,  the  differences  in  the  use  of  offshore  facilities. 

Developing  countries  should  consider  the  following  three  elements  in 
elaborating  public  policy  towards  the  electronic  industry  (Rada.  1*)SI): 

(I)  Renew  efforts  in  the  area  of  science  and  technology,  research  and  develop- 
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mcnt.  They  should  not  merely  reproduee  the  efforts  of  the  developed  eountries 
hut  base  their  actions  on  an  assessment  of  long-term  eomparatixe  advantages. 
The  use  of  interactive  links  in  this  field  could  he  of  great  benefit. 

(2)  Search  for  specialized  areas  in  the  lield  of  informatics  in  hardware  and  software 
(market  niches)  rathei  than  attempt  the  development  of  the  entire  "in¬ 
formation  front".  Here  regional  agreements  and  horizontal  links  are  especially 
important.  It  is  unlikely  that  with  a  purely  national  base  a  developing  country 
would  be  able  to  master  the  required  capital.  R  &  1).  and  human  resources  for 
a  stake  among  the  giants.  This  is  even  true  at  the  software  level,  where  the 
trends  are  towards  systems  which  demand  tailoring  of  hardware. 

(a)  At  a  national  level  adopt  policies  of  selective  application  of  the  leehnologx 
bearing  in  mind  the  need  to  spread  dependency  and  reinforce  long-term 
possibilities.  These  elements  should  be  guided  by  a  clear  assessment  o! 
long-term  comparative  advantages  with  the  understanding  that  they  are  man¬ 
made  and  based  on  science  and  technology. 

This  search  of  necessity  requires  a  consideration  of  alternativ  e  development 
strategies  and  styles  and  consequently  a  more  comprehensive  body  of  knowledge 
to  understand  the  links  between  advanced  and  less  advanced  technologies.  Phis 
covers  not  only  the  area  of  informatics  but  also  of  other  advanced  technologies, 
such  as  bio-technology  and  materials. 

A  final  general  consideration  is  that  the  developing  countries  should  evolve  a 
common  science  and  technology  strategy,  geared  to  their  needs  and  aspirations 
This  will  allow  them  to  command  and  direct  technological  change,  rather  than  just 
react  to  it  with  controls  and  half  solutions. 
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The  Consequences  of  Microelectronics 
for  Employment  and  the  International 
Division  of  Labour 


Oyvind  Kvale 

Rcsmtrn'  Puli<  \  ( in  nip.  S'onuiy 


INTRODUCTION 

M1<1<0111CIK0M<S  is  one  of  the  factors  which  lie  behind  the  improvements  in 
elliciency  and  changes  in  the  production  conditions  of  the  \  arious  geographical  areas, 
but  as  this  article  show  s.  the  emplm  me nt  consequences  of  the  new  technology  arc  far 
from  unambiguous. 

It  is  important  to  realize  that  both  the  fate  of  the  labour  force  and  current 
material  standards  of  living  are  to  a  great  extent  determined  by  the  economic 
system,  economic  policy,  and  the  power  of  the  consumers — not  by  micro¬ 
electronics. 

It  is  illusory  to  believe  that  we  can  choose  whether  or  not  to  make  use  of 
microelectronics.  To  a  limited  extent,  we  can  influence  where  and  when,  but  the 
introduction  of  microelectronics  is  a  consequence  of  our  economic  system. 

Microelectronics  helps  form  the  basis  for  new  products,  it  makes  production 
processes  more  efficient,  and  it  provides  the  basis  for  an  altered  international 
division  of  labour.  Nevertheless,  it  is  important  to  realize  that  microelectronics 
only  plays  a  subordinate  role  in  the  major  processes  of  transformation  which  the 
world  is  experiencing  today.  The  most  important  factors  behind  the  current 
transformations  are  the  increased  amounts  of  know-how  which  a  number  of 
countries  have  acquired,  and  the  effects  of  changes  in  the  price  of  oil. 

An  increased  amount  of  know-how  is  an  important  prerequisite  for  establish¬ 
ing  traditional  industrial  production  in  a  number  of  new  industrialised  countries. 
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The  old  HHlusln.iliM.-d  countries  arc  having  trouble  maintaining  this  kind  of 
production.  e  g  automobile  production,  steel  production,  or  shipbuilding 

It  is  obvious  that  the  enormous  increases  in  oil  prices  will  give  rise  to  a  major 
redistribution  of  revenues  between  various  countries  This  must  necessarily  alter 
the  conditions  for  the  global  structure  o!  consumption  It  is  difficult  for  people  to 
adapt  their  consumption  to  changing  conditions.  The  large  gap  which  evicts  ui 
main  countries  between  their  own  production  and  consumption  requires  eilltet 
large  investments  from  abroad  or  external  loans  These  ma|ot  "rccvcling"  ptob- 
Icms  create  unwanted  dependence  and  unccrtaintv  (  These  transformation  prob¬ 
lems  can  be  registered  as  problems  with  stagflation  and  the  balance  of  trailed 

In  general,  etlieicncv  is  quite  desirable  in  a  pov  ertv -stricken  world  ( )t  course, 
an  increase  in  elficiencv  is  not  without  its  problems  VVc  can  lose  in  some  areas 
what  we  gain  in  others,  eg.  hv  rationalising  manpower  out  ol  productive 
activities,  l  or  the  world  as  a  whole,  however,  material  affluence  can  only  increase 
if  the  population  increases  its  elliciencv .  In  this  context,  microelectronics  can  be  a 
tool  for  making  the  world  materiallv  richer.  In  order  to  ensure  that  the  increase  in 
elliciencv  will  result  in  increased  production,  while  maintaining  the  desired 
demand  for  manpower,  economic  policy  will  be  completelv  decisive 

On  a  more  detailed  level,  we  find  that  shifts  in  the  international  distribution 
of  revenue,  economic  growth,  and  an  tillered  product  spectrum  will  change  the 
demand  for  various  goods  and  services.  The  freedom  which  we  have  when  it 
comes  to  choosing  which  goods  and  services  we  will  consume  can  be  in  contrast  to 
the  range  of  products  which  industry  is  capable  of  producing.  Therefore,  the 
power  of  the  consumer  determines  the  fate  of  the  labour  force  Without  a 
restructuring  of  industry,  we  will  quickly  reach  a  situation  where  too  many  people 
tire  producing  things  which  too  few  really  want 

It  takes  time  to  bring  both  the  domestic  structural  changes  and  the  inter¬ 
national  division  of  labour  which  tire  continually  promoted  by  our  economic 
system.  Many  people  w  ill  neither  endure  not  accept  transformations  which  tire  as 
rapid  as  those  created  by  the  technological  innovations  and  the  world  s  changing 
production  conditions.  The  result  will  be  that  tin  increased  material  standard  of 
living  will  be  attained  by  forcing  the  weakest  and  oldest  workers  oil  the  payroll. 

If  people's  transformation  problems  become  greater  when  the  degree  of 
occupational  change  and  geographical  displacement  increases,  then  microelec¬ 
tronics'  employment  consequences  will  be  far  from  negligible  Without  a  doubt, 
microelectronics  will  serve  to  increase  changes  in  the  production  processes.  Seen 
in  isolation,  this  will  worsen  the  difficulties  which  people  have  in  adapting 

On  the  other  hand,  the  potential  of  microelectronics  to  make  the  service 
sector  more  efficient  will  contribute  positively  to  reducing  the  rate  of  transfer, 
which  we  observed  in  earlier  times,  between  important  sectors  in  the  society.  It  is 
the  latter  structural  changes  which  give  rise  to  the  greatest  occupational  and 
geographical  transfers.  In  this  way.  microelectronics  can  help  to  reduce  the  worst 
difficulties  of  transformation  for  people  in  the  labour  force. 
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MICROELECTRONICS— A  CONSEQUENCE  OF  AN  ECONOMIC 

SYSTEM 


is  ions')  s  worn  n.  mankind  is  not  asked  for  his  opinion  about  microelectronics — 
w  hether  it  is  desirable  or  undesirable.  To  some  e  stent,  sse  are  laced  with  the  question 
of  sshen  it  ssill  come  and  where  There  are  two  important  reasons  sells  micro¬ 
electronics  ssill  be  introduced: 

( I  I  the  introduction  is  a  consequence  of  a  decentralised  decision-making  structure: 
(2)  for  the  older  industrialised  countires,  microelectronics  is  important  in  order  to 
maintain  the  unequal  distribution  of  incomes  in  the  world. 


Microelectronics — A  Consequence  of  a  Decentralised  Decision-Making  Structure 

The  economic  system  which  prevails  over  large  parts  of  the  world  today  is 
characterised  by  a  relatively  decentralised  decision-making  structure.  Economic 
protits,  income,  and  existing  jobs  are  determined  at  a  disaggregated  level.  The  power 
of  the  market  is  considerable.  The  fact  that  both  income  and  survival  tire  closely  tied 
to  the  aetions  taken  by  a  firm,  provides  incentive  for  constantly  trying  to  improve 
productivity .  Microelectronics  can  be  used  to  improve  existing  production  processes 
in  order  to  lower  costs,  or  it  can  be  used  in  radical  innovations  of  completely  new 
processes  and  products,  which,  tit  first,  tire  not  very  price  sensitive. 

In  this  case  we  have  stated  that  the  possibility  of  increasing  profits  was  the 
most  important  incentive,  but  even  without  this  motive,  it  is  obv  ious  that  it  would 
be  difficult  to  try  to  ignore  the  process  of  change.  Even  if  one  does  not  undertake 
anything  at  all.  the  changes  in  efficiency  will  tend  to  result  in  lower  prices,  so  that 
those  who  do  not  improve  their  efficiency  will  have  declining  profitability  .  These 
hardpressed  firms  could  avoid  closing  down  by  gradually  accepting  a  lower,  or 
maybe  even  a  negative  wage  development.  Everyone  knows  that  in  practice  this 
sort  of  strategy  is  extremely  difficult  to  carry  out. 

However,  the  most  important  thing  is  that  product  competition  is  often  not 
essentially  a  question  of  prices.  The  primary  factor  involved  in  the  choice  of  a 
method  of  production  is  often  the  visual  and  qualitative  demands  which  are 
placet!  on  the  finished  product. 

Microelectronics,  and  especially  the  miniaturisation  which  it  brings  about, 
naturally  gives  rise  to  a  number  of  new  products.  Moreover,  microelectronics  will 
allow  many  traditional  goods  to  be  simplified  and  improved  so  that  previous 
products  are  displaced.  If  we  refuse  to  accept  microelectronics  in  either  consumer 
goods  or  production  equipment,  the  spectrum  of  products  which  we  can  produce 
will  become  narrower  and  narrower.  We  should  also  keep  in  mind  that  the 
successful  introduction  of  microelectronics  in  the  vulnerable  sectors  will  often 


XIK'ROH  HTRONUS.  I-MI'I  OYMI-VI  VM>  till  I >IV  ISlON  <  >1  |  Allot  R 

indicate  things  which  will  he  repealed  in  the  protected  sectors.  There  will  often  he 
a  great  deal  of  competition  in  individual  areas  within  the  protected  industries. 
Moreover,  we  often  see  that  the  authorities  and  large  interest  organisations  will 
promote  initiatives  to  make  these  industries  more  efficient.  Low  efficiency  here 
could  easily  result  in  high  costs  for  the  vulnerable  branches. 


Microelectronics — A  Consequence  of  the  desire  to  maintain 
the  gap  between  the  Rich  and  Poor  Countries 

Changing  conditions  in  the  international  division  of  labour  w  ill  be  a  threat  to  the 
unequal  income  distribution  which  has  prevailed  up  to  now.  Older  industrialised 
countries  can  no  longer  he  certain  that  in  the  future  thev  w  ill  still  be  able  to  exchange 
a  few  of  their  man-hours  for  many  front  other  countries. 

Two  conditions  are  especially  important  in  explaining  the  structural  changes 
in  production  and  income  distribution  between  the  various  countries: 

A  number  of  raw  materials  which  previously  were  easily  accessible  and 
inexpensive  have  become  scarce  and  expensive. 

Technological  knowledge  is  spreading  over  the  entire  planet.  The  recently 
industrialised  countries  are  the  result  of  a  higher  level  of  education  and  more 
favourable  national  economic  conditions. 

Western  Europe  and  the  USA  have  previously  attained  high  levels  of  income 
and  consumption  by  purchasing  inexpensive  raw  materials  from  underdeveloped 
countries,  refining  these  materials  in  their  own  countries,  and  re-exporting  some  of 
the  finished  products  back  to  the  underdeveloped  countries.  Their  high  standard  of 
living  was  a  result  of  high  efficiency  and  favourable  trading  terms. 

In  recent  years  the  development  in  this  traditional  price  pattern  has  followed 
a  different  course — a  number  of  raw  materials  have  become  scarce  and  expensiv  e. 
In  particular,  it  is  the  oil  rich  countries  that  can  now  exchange  only  a  few  of  their 
own  manhours  for  many  from  other  countries. 

The  advent  of  the  new  industrialised  countries  means  that  the  value  added 
for  traditional  industrial  production  will  tend  M  decrease.  A  lower  wage  level  and 
high  efficiency  in  some  parts  of  industry  have  put  pressure  on  the  price  of  a  great 
number  of  traditional  finished  products. 

The  traditional  view  of  the  structure  of  world  trade  is  that  the  under¬ 
developed  countries  are  only  qualified  to  produce  traditionally  labour  intensive 
products.  In  recent  years  the  growth  in  global  steel  production  stands  out  as  an 
example  that  the  new  industrialised  countries  can  also  participate  in  new  and 
relatively  capital  intensive  production  (Figure  I).  In  the  course  of  a  few  years,  the 
new  industrial  countries  have  more  than  doubled  their  share  of  global  steel 
production.  Correspondingly,  the  old  industrialised  countries  are  losing  their 
traditional  dominant  grip  on  this  economic  and  strategically  important  sector. 

In  Europe,  the  attitude  for  the  most  part  seems  to  be  a  belief  that  we  can 
uphold  both  income  and  employment  levels.  In  some  countries  we  find  that 


Figure  1.  I  he  distribution  of  steel  production 
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upholding  the  level  of  income  clearly  has  the  highest  priority.  Two  strategies  are 
often  tried: 

General  efficiency  improvements  in  order  to  reduce  the  effects  on  private 
incomes  of  the  redistribution  of  incomes  which  is  funneling  greater  wealth  to 
the  producers  of  raw  materials. 

An  attempt  to  utilise  the  high  level  of  education/knowledge  in  various 
countries  to  instigate  radical  product  innovation  and  the  production  of  special 
products  to  a  greater  extent,  and  at  the  same  time  concentrate  less  on 
working  with  standardised  products  and  production  processes.  Products 
which  are  unique  and  production  processes  which  few  have  mastered  are 
much  less  price  sensitive,  so  that  there  is  little  competition  from  the  new 
industrialised  countries,  at  the  same  time  as  the  absence  of  price  sensitivity 
results  in  a  neutralisation  of  the  increases  in  prices  of  raw  materials. 
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II  is  obvious  that  both  points  make  it  very  difficult  for  these  countries  to 
reject  either  the  introduction  of  microelectronics  or  many  of  the  structural 
changes  that  have  to  come.  In  the  struggle  to  maintain  a  high  income  level  in  the 
old  industrialised  countries,  both  employer  and  employees  have  common  inter¬ 
ests.  These  interests  become  clearly  apparent  in  the  pressure  for  growth  in  real 
disposable  income. 

In  the  structural  transformation  which  is  now  occurring,  large  transfers  of 
technology  are  being  made  to  industries  in  underdeveloped  countries.  The  OEC'D 
countries  are  well  paid  for  their  information  intensive  industries,  which  tire 
performing  development  work  when  production  information  is  transferred  to 
underdeveloped  countries. 

For  underdeveloped  countries  the  critical  point  will  often  he  the  transfer  of 
information.  Those  who  are  in  possession  of  this  knowledge  have  a  very  strong 
strategic  position  and  a  corresponding  position  of  power.  The  pattern  can  be 
clearly  seen  in  the  increasing  number  of  joint  ventures  and  daughter  companies 
between  the  OEC'D  countries  and  the  rest  of  the  world.  Such  situations  arc  and 
will  be  major  power  problems  for  the  authorities  in  underdeveloped  countries. 

'Hie  spread  of  technology  is  closely  connected  with  the  level  of  knowledge.  In 
almost  all  of  the  underdeveloped  countries,  a  noteworthy  rise  has  occurred  in  the 
level  of  education.  A  higher  level  of  education  permits  more  complicated  produc¬ 
tion  processes. 

The  higher  level  of  knowledge  in  the  world  makes  it  less  important  to 
distinguish  between  labour  intensive  and  capital  intensive  countries.  The  low  wage 
levels  and.  perhaps  equally  important,  the  relative  absence  of  restrictions  on  the 
exploitation  of  manpower  and  the  environment  are  important  competitive  factors 
in  the  underdeveloped  countries. 

We  will  see  major  changes  in  those  products  which  are  labour  intensive, 
because  new  technology  will  radically  change  many  production  processes.  In  many 
cases  the  most  advanced  technology,  with  microelectronics,  will  be  so  efficient  that 
there  will  be  little  or  no  possibility  of  using  less  capital  intensive  technology  unless 
one  is  willing  to  accept  next  to  nothing  in  the  way  of  wages. 

The  most  important  features  of  industry  in  underdeveloped  countries  that 
produce  for  export  will  be  production  in  large  batches  and  the  fact  that  the 
products  are  standardised,  in  other  words,  production  processes  which  are  easy  to 
manage,  but  which  will  often  be  capital  intensive  with  microelectronics  in¬ 
corporated  into  the  product  and  the  product  processes. 


MICROELECTRONICS  AND  THE  DEMAND  FOR  MANPOWER 


Titus  wi:  mavi  to  txi’ici  that  the  applications  of  microelectronics  will  continue  to 
expand,  because  they  are  promoted  by  the  economic  system.  What  then  will  be  the 
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consequences  of  the  fact  ttui’  microelectronics  brings  about  improvements  in 
efficiency?  In  a  global  context,  two  possibilities  arise: 

The  possibility  of  rationalising  awa>  manpower. 

The  possibility  of  increasing  production. 

The  question  as  to  whether  production  will  increase  in  step  with  the  efficiency 
increases  is  a  question  as  to  w  hether  the  potential  producers  can  find  a  market  for 
their  increased  production. 

When  weak  demand  causes  the  production  potential  to  be  slack,  this  is  not 
necessarily  a  sign  of  a  generally  slackening  demand  for  goods  and  services. 
Assertions  of  this  sort  may  seem  downright  comical  to  underdeveloped  countries, 
and  even  in  industrialised  countries  they  seem  irrelevant.  The  demand  for  reduced 
taxes  and  better  health  services  indicates  that  there  is  also  a  strong  desire  for 
greater  consumption  in  these  countries. 

On  the  other  hand,  there  may  well  be  saturated  consumption  for  some 
individual  goods,  because  production  may  become  too  great  in  relation  to  the 
consumers'  wants.  This  happens  quite  often  when  new  products  enter  the  market. 
We  can  imagine,  for  example,  that  other  countries  might  offer  new  g<x»ds  so  that 
those  which  we  have  traditionally  produced  can  no  longer  he  sold.  As  a  result,  we 
try  to  produce  something  which  we  do  not  want  for  ourselves.  Without  some  sort 
of  readjustment,  we  run  the  risk  of  ending  up  uncompetitive  as  regards  both  price 
and  quality. 

With  a  broader  and  broader  spectrum  of  products  and  a  steady  renov  ation  of 
products,  it  becomes  more  and  more  difficult  to  judge  what  can  be  sold.  Product 
developers  will  need  a  lot  of  technical  knowledge  and  will  be  situated  to  a  greater 
extent  in  the  vicinity  of  their  customers. 

Since  the  need  for  goods  and  services  apparently  is  present,  the  economic 
policy  becomes  important  in  order  to  assure  full  employment.  The  nation-states 
may  well  regulate  the  magnitude  of  their  domestic  demand,  but  they  are  depen¬ 
dent  on  their  trading  partners  when  it  comes  to  determining  the  level  of  foreign 
demand.  In  this  way  a  strong  relationship  of  dependency  develops  between 
different  countries.  If  we  are  to  utilise  all  the  available  production  capacity  in  the 
world,  then  the  total  demand  of  all  of  the  countries  put  together  must  be  equal 
to  their  total  production  capacity. 

One  of  the  major  problems  today  is  that  some  countries  want  to  operate  with 
a  surplus  in  their  balance  of  trade.  They  want  to  produce  more  than  they 
consume.  This  can  give  them  a  feeling  of  greater  freedom  of  action  in  the  event 
that  something  unexpected  should  happen.  Some  of  these  surplus  countries  also 
have  problems  because  extra  increases  in  demand  will  create  bottlenecks  and 
thereby  inflation. 

The  trading  nations  that  have  a  large  deficit  in  Iheir  balance  of  trade  are 
forced  on  the  defensive.  They  have  to  balance  their  foreign  accounts  with  large 
loans  or  foreign  investments  that  create  dependence  and  uncertainty.  The  result  is 
that  the  growth  in  demand  for  all  countries  becomes  weaker  than  it  should  be. 

In  this  perspective  the  new  industrialised  countries  are  not  a  threat  to  the 
exports  and  employment  of  the  older  industrialised  countries.  All  of  the  new 
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industrialised  countries  utilise  all  of  their  export  revenues  for  imports.  On  the 
whole,  these  countries  never  provide  the  older  industrialised  countries  with 
balance  of  trade  problems.  As  long  as  we  have  a  low  standard  of  living  in  the 
underdeveloped  countries,  it  is  rather  obvious  that  they  will  import  an  amount 
which  corresponds  to  the  quantity  which  they  are  able  to  export  to  the  older 
industrialised  countries.  In  this  way  they  stimulate  economic  growth  in  the  older 
industrial  countries. 

The  current  remedy  for  problems  of  inflation  and  the  balance  of  trade  seems 
to  be  a  restrictive  financial  and  monetary  policy.  Demand  is  reduced  in  the  hope 
that  the  participants  in  the  economy  will  feel  greater  concern  for  their  own  jobs 
and  thus  moderate  their  expectations  of  higher  incomes,  and  at  the  same  time  the 
country's  import  bill  is  lowered.  Hut  if  most  people  refuse  to  give  up  their  standard  of 
living,  the  result  will  be  stagflation. 

Development  is  directed  towards  easing  the  situation  for  manufacturers  in  the 
hope  of  increasing  the  rate  of  innovation  and  easing  structural  transformations.  To 
some  extent  these  incentives  may  work,  but  social  unrest,  as  a  result  of  the 
inequalities  which  arise,  can  rapidly  eliminate  the  gains. 

This  strategy  might  possibly  promote  the  international  division  of  labour,  but 
it  can  only  improve  an  individual  country's  balance  of  trade  to  the  extent  that  that 
country  is  more  successful  in  this  respect  than  its  trading  partners.  As  long  as 
every  country's  supply-side  economic  policy  is  equally  successful,  the  problems 
with  the  balance  of  trade  will  remain.  Hut  improvements  in  efficiency  can  cause 
domestic  conflicts  over  distribution  to  abate  because  there  is  more  to  be  divided. 

From  this  point  of  view,  microelectronics  will  be  a  less  important  factor 
contributing  to  unemployment.  It  is  economic  policy  and  society's  ability  to 
re-organise  that  will  determine  the  demand  for  manpower. 


THE  CONSUMER'S  POWER  IS  THE  FATE  OF  MANPOWER 


Dt-vi-t  opmknt  in  the  labour  market,  however,  is  also  dependent  on  what  happens 
with  the  individual  products.  As  consumers  we  have,  to  a  great  extent,  real 
freedom  to  choose  what  we  will  buy  with  our  income.  Therefore,  in  periods  of 
real  growth  in  incomes,  the  private  consumer  will  have  decisive  influence  over 
which  production  processes  will  expand  and  who  will  be  unemployed. 

If  we  compare  the  efficiency  improvements  in  production  which  are  brought 
about  by  microelectronics  with  the  income  effects  front  the  same  efficiency 
improvements,  we  can  deduce  the  following  structural  changes: 

If  demand  increases  in  correspondence  with  efficiency  of  production,  the 
need  for  employees  will  remain  constant.  If  we  have  increases  in  demand  in 
areas  where  the  improvements  in  efficiency  are  also  large,  the  employment 
consequences  will  be  small. 
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The  most  serious  situation  arises  if  the  efficiency  improvements  come  in 
sectors  where  the  development  in  demand  is  weakest  (even  negative). 

If  microelectronics  are  introduced  on  a  "broad  front"  so  that  the  efficiency 
improvements  are  evenly  divided,  the  consumers'  behaviour  alone  will 
dictate  the  employment  consequences. 

From  the  current  discussion  we  can  see  that  it  may  he  incorrect  to  assert  that 
it  will  he  disastrous  for  the  microprocessor  to  automate  or  improve  the  efficiency 
of  work  for  completely  new  groups  (in  the  tertiary  sector  for  example).  If  the 
consumption  in  these  sectors  (both  public  and  private)  is  constantly  in  a  state  of 
rapid  growth,  it  is  conceivable  that  efficiency  improvements  might  he  very 
advantageous.  Efficiency  improvements  can  prevent  the  transformations  between 
sectors  from  proceeding  as  rapidly  as  they  have  done  in  the  past. 

In  Figure  2.  we  can  see  how  employment  has  been  distributed  between 
primary,  secondary,  and  tertiary  sectors,  as  the  income  per  capita  has  increased 
(the  average  for  the  OEC'D-eountries).  The  characteristic  feature  here  is  the 
primary  sector's  reduced  significance  and  the  corresponding  growth  in  the  tertiary 
sector.  The  structural  changes  have  been  a  consequence  of  low  demand  and  large 
increases  in  efficiency  in  the  primary  sector  together  with  a  reverse  situation  in  the 
tertiary  sector,  i.e.  rapid  growth  in  demand  and  sluggish  increases  in  efficiency.  If 


Figure  2.  Structural  changes  between  main  sectors  within  a  country 
when  income  increases 
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the  etliciencv  increases  in  the  lertiarv  sector  hail  I'cen  treater,  the  structural 
changes  between  the  sectors  would  have  been  less 

Even  though  microelectronics  can  help  to  uphold  the  demand  lor  manpower 
within  the  main  sector*  of  society,  some  individual  industries  will  nevertheless  be 
ruined.  Microelectronics  undoubtedly  plays  an  important  role  as  a  basis  for  new 
products.  If  the  consumer  begins  to  prefer  something  new.  other  producers  will  be 
left  with  a  product  which  we.  as  consumers,  no  longer  want.  In  addition, 
continuous  changes  will  be  taking  place  within  the  actual  production  processes 
Microelectronics  will  promote  these  transformations. 

It  is  not  so  easy  to  shift  manpower  over  to  the  types  of  production  which  arc- 
in  demand.  The  employees  who  will  have  problems  will  vary  somewhat  according 
to  the  type  of  transformation,  but  the  most  established  (socially  and  geographic¬ 
ally).  those  who  stand  to  lose  social  status,  and  those  who  have  the  least 
professional  flexibility  are  among  the  vulnerable  groups. 

Studies  in  Norway  indicate  that  of  those  who  become  unemployed.  I ( ' - 
per  cent  will  be  permanently  expelled  from  the  labour  market. 


CONCLUSIONS 


In  mi  t  i  n  Rt  microelectronics  will  be  an  important  factor  behind  a  continued 
increase  in  etliciencv  and  production  potential.  If  production  increases  more 
rapidly  than  the  increases  in  efficiency,  then  the  demand  for  manpower  will 
increase. 

There  is  undoubtedly  a  tremendous  need  for  a  higher  material  standard  of 
living  throughout  most  of  the  worldrVhe  major  obstacles  to  increased  growth  in 
world  production  are  the  difficulties  inherent  in  making  structural  transfor¬ 
mations.  The  need  for  transformations  and  the  problems  involved  in  carrying 
them  out  can  be  detected  in  a  low  demand  for  manpower,  inflation,  and  problems 
with  the  balance  of  trade. 

The  forces  which  artycurrently  promoting  the  demand  for  increased  structural 
transformations  are  not  primarily  microelectronics.  Important  driving  forces 
behind  this  pressure  arc  altered  conditions  for  the  international  division  of  labour 
and  the  changes  in  the  international  terms  of  trade,  where  the  changes  in  oil 
prices  are  the  dominant  factor. 

However. '^oicroelcctronics  will  increase  structural  transformations  within 
established  production  processes  and  increase  the  access  to  products.  These 
changes  can  expose  the  people  involved  to  a  great  deal  of  stress;  many  will  not  be 
able  to  maintain  their  jobs.  Seen  in  isolation,  this  will  result  in  increased 
unemployment. 

On  the  other  hand,  microelectronics'  capacity  to  make  the  service  sectors 
more  efficient  will  decrease  the  traditional  structural  changes  between  the  main 


sectors  in  the  society.  Moving  manpower  within  the  main  sectors,  eg.  the 
secondary  sector,  probably  involves  less  transformation  stress  than  movements 
from  one  sector  to  another,  e.g.  from  the  primary  to  the  tertiary  sector.  The  fact 
that  microelectronics'  potential  for  efficiency  improvements  will  affect  most 
workplaces  may  decrease  the  transformation  problems  for  employees. 
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MICROELECTRONICS  REVISITED 


\lu  Ron  i  (trunk  s  has  been  talked  and  written  about  so  much  that  a  special 
explanation  is  required  for  a  further  talk  about  this  ubiquitous  subject.  The  word 
ubiquitous  provides  the  clue — for  microelectronics  is  not  only  an  ubiquitous 
subject  for  discussion,  it  is  indeed  an  all  pervading  technology.  It  is  impossible  to 
ignore  a  technology  which  not  only  dominates  telecommunications,  computing, 
automation,  control  and  all  forms  of  data  processing,  but  also  plays  a  major  role 
in  domestic  entertainment  and  is  continually  finding  new  applications. 

The  essence  of  microelectronics  is  that  it  can  store  and  manipulate  items  of 
information — be  it  words,  numbers  or  measurements.  The  result  of  the  manipu¬ 
lation  may  be  displayed,  transmitted  or  used  to  control  machinery  or  processes. 
All  these  things  were  possible  with  the  old  type  of  electronics  too.  but  micro¬ 
electronics  equipment  occupies  a  fraction  of  the  space  previously  required,  uses  a 
fraction  of  the  power,  operates  at  enormous  speed,  is  capable  of  unbelievable 
complexity  and.  above  all  else,  is  incredibly  cheap.  The  combination  of  these 
qualities  has  made  the  technology  irresistible.  To  obtain  so  much  capability  at 
such  a  low  price  is  enough  to  ensure  ready  customers  for  microelectronics  and  the 
question  of  whether  or  not  they  need  the  new  capabilities  does  not  arise.  If  so 
much  is  available  for  so  little — everybody  wants  it.  very  few  can  resist. 

Clearly  developing  countries  must  ask  themselves  how  they  should  deal  with 
this  technology.  In  particular,  they  need  to  decide  on  the  type  and  extent  of  am 
support  to  be  given  to  the  manufacture  and/or  use  of  microelectronics  and  of 
equipment  using  microelectronics. 
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THE  MAM  EACH  RE  OF  SEMICONDUCTOR  ELECTRONIC 
COMPONENTS 


Si  mk  i >mh  i  n >R  iiii  iRosH  niMPiNNis  range  from  the  rclativ cly  simple  diode 
rectifier  right  up  to  the  enormously  complex  very  large  scale  integrated  .(VLSI  I 
circuits,  such  as  the  most  recent  memory  chips  and  microprocessors.  I  he  design 
and  manufacture  of  VLSI  circuits  require  very  large-scale  resources  in  scarce 
engineering  skills  and  in  capital.  Even  some  of  the  well  established  leaders  of  the 
industry  in  the  USA  have  recently  run  into  cash  How  problems  and  sold  out  to 
firms  with  larger  financial  resources. 

The  microelectronic  industry  is  extremely  competitive,  yet  linked  by 
numerous  networks  of  personal  acquaintance  anil  of  licensing  agreements.  I:\cn 
giant  firms  cannot  afford  to  develop  everything  from  scratch  and  often  arc  content 
to  serve  as  second  sources  for  some  components.  No  firms  can  manage  without 
the  use  of  somebody  else's  patents  and  there  is  a  brisk  trade  in  licences,  partly  for 
fees  and  partly  as  barter. 

Like  all  manufacture,  only  much  more  so.  the  manufacture  of  micro¬ 
electronics  is  dependent  upon  a  multitude  of  specialist  suppliers  of  goods  and 
sen  ices.  In  fact  the  industrial  systems  shows  a  web  of  interdependencies  and 
synergetic  relationships.  The  absence  of  an  extensive  network  of  competent 
suppliers  of  goods  and  services  within  the  industrial  systems  forms  one  of  the 
great  obstacles  to  industrial  development.  In  the  ease  of  microelectronics,  supplies 
of  extremely  pure  chemicals,  encapsulations,  wires,  microscopes,  furnaces,  clean 
rooms,  computer  aided  design  and  test  facilities,  are  just  some  of  the  dozens  of 
items  the  manufacturer  needs. 

Because  of  the  extreme  sophistication,  competitiveness,  dependence  upon 
scarce  skills,  capita!  intensity,  and  dependence  upon  synergy,  it  would  be  sheer 
folly  for  a  small  developing  country  to  trv  to  establish  an  indigenous  micro¬ 
electronic  manufacturing  industry.  To  invest  in  such  ^an  enterprise  would  be 
tantamount  to  pumping  money  down  the  river.  The  cost  would  be  enormous,  the 
chance  of  success  pretty  close  to  nil. 

A  different  and  much  more  feasible  strategy  is  to  invite  a  foreign  manufac¬ 
turer  to  establish  a  facility  in  the  developing  country  concerned.  The  manufac¬ 
turer  knows  his  technology  and  his  markets  and  any  investment  is  much  more 
likely  to  bring  a  return.  On  the  other  hand,  the  manufacturer  is  interested  in 
so-called  offshore  facilities  only  for  very  special  reasons  and  under  very  special 
conditions.  Availability  of  a  skilled,  docile  and  cheap  labour  force,  (albeit  onlv 
quite  a  small  labour  force  is  required),  tends  to  be  one  attraction.  Penetration  of 
new  markets  otherwise  closed  for  political  reasons,  availability  of  grants  and  tax 
incentives,  and  various  other  trade-offs  are  further  common  incentives. 

Whether  the  country  concerned  has  much  to  gain  depends  upon  a  range  of 
policies.  If  a  substantial  proportion  of  supplies  can  gradually  be  shifted  to  home 
manufacturers  and  if  training  of  native  personnel  is  achieved,  then  the  presence  of 
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a  foreign  manufacturer  mat  provide  some  stimulus  for  the  growth  and  develop¬ 
ment  of  an  industrial  system.  Very  careful  policies  are  required  to  achieve  the 
desired  strengthening  of  the  industrial  infrastructure. 


THE  ELECTRONICS  INDUSTRY 


Otni:  apart  from  the  manufacture  of  active  semiconductor  circuit  elements,  e  g. 
rectifiers,  transistors,  microprocessors  and  memory  chips,  there  are  large  in¬ 
dustrial  sectors  making  other  parts  of  electronic  equipment  and  making  the 
equipment  itself.  There  is  more,  much  much  more,  to  making  electronic  equip¬ 
ment  than  the  manufacture  of  semiconductor  components.  To  name  hut  a  few 
products  of  the  electronics  industry  which  incorporate  semiconductor  circuit  ele¬ 
ments.  we  have  telecommunications  equipment,  radio,  television,  home  enter¬ 
tainment.  computers,  word  processors,  industrial  measurement  and  control 
equipment,  numerically  controlled  machine  tools. 

Some  of  the  above  industries  are  as  complex  as  the  microelectronics  industry 
itself:  others  are  relatively  simple  and  can  form  an  important  item  in  the  industrial 
strategy  of  a  developing  country. 

There  can  he  two  main  planks  in  a  policy  of  building  up  an  electronics 
industry.  One  is  import  substitution  on  items  such  as  radios,  electronic  control 
equipment,  electronic  watches,  etc.  The  other  is  to  use  ingenuity  to  put  together 
well  designed  original  items,  perhaps  new  electronic  toys,  new  measuring  dev  ices, 
new  electronic  controls,  or  whatever,  and  attempt  to  capture  an  export  market. 
The  beauty  of  electronics  lies  in  the  fact  that  ingenuity  and  cheap  labour  can  add 
very  high  value  to  imported  components.  The  condition  of  success  is.  un¬ 
fortunately.  a  harsh  one:  the  availability  of  first  rate  entrepreneurs  with  first  rate 
technical  ideas. 

Neither  of  the  above  options  is  particularly  easy  and  especially  the  latter  is 
precisely  what  every  entrepreneur  in  technically  developed  countries,  with  all  the 
benefits  of  a  complete  industrial  infrastructure,  is  trying  to  do. 

This  leaves  the  possibility  of  simplv  trying  to  attract  electronic  assembly  work 
from  firms  in  advanced  countries.  There  are  numerous  examples  of  this  happen¬ 
ing.  but  how  great  a  benefit  it  brings  to  the  country  concerned  will  largely  depend 
on  details  of  the  agreement,  for  example,  on  whether  the  firm  employs  a 
significant  number  of  people,  whether  it  gradually  shifts  to  a  domestic  purchasing 
policy  and  whether  it  provides  training. 
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I'SK  OF  MICROELECTRONICS  IN  MAM  FACTl  RINO  IMH'STRV 


I  hi  i'kokii-m  of  introducing  microelectronics  min  m.iiuit.Ktunm:  industry  i' 
complex  aiul  multi-faceted.  I  our  questions  must  he  tackled 

HI  What  can  microelectronics  do  to  aid  m.inulaelute  ducitlx 

(li)  1  low  can  mieroeleetroniex  he  introduced  ’ 

dill  What  etfeci  does  the  new  technology  have  on  >.k t IK  employ  incut  and 
compel  it iv  e  positions 

(iv  |  How  re  lex  ant  is  the  experience  ol  developed  eotmlties  to  dev  elopine  ones  1 

Clearlx  no  more  than  a  sketehx  attempt  al  answering  these  questions  can  he 
made  here 

(i)  Apart  from  purely  administrative  uses,  such  as  payrolls,  invoicing  and 
hookkeeping,  (which  will  he  discussed  later),  microelectronics  has  several  tune  - 
lions  directly  linked  with  the  manufacturing  process  I  hex  tall  broadly  into  tour 
groups:  a|  the  management  of  production,  e.g.  scheduling  of  the  How  ol  work 
keeping  and  dispensing  of  stores,  maintenance  scheduling,  hi  process  control,  e  g 
the  measurement  and  control  of  temperatures.  Hows,  curing  times,  composition, 
mixing:  e)  design,  e.g.  computer  aided  design:  d)  control  of  machinery,  eg 
numerically  controlled  machines,  programmable  handling  machines  (rohotsi. 
automatic  transfer  machines. 

The  range  of  potential  applications  is  clearlx  very  great,  ranging  front  the 
relatively  trivial  introduction  of  a  digital  micrometer  to  replace  a  traditional  one. 
right  up  to  the  vastly  complex  introduction  of  a  computer  controlled  automated 
production  line. 

(ii)  The  introduction  of  any  new  manufacturing  equipment  into  an 
established  plant  producing  an  established  product,  requires  a  constellation  ol 
circumstances. 

Such  manufacturing  innovation  is  normally  carried  out  in  response  to  the 
identification  of  a  weakness  in  the  chain  of  linked  operations  constituting  the 
manufacturing  systems.  A  weakness  may  consist  of  many  different  sub-optimal 
conditions.  F.xamples  are:  labour  productivity  which  is  too  low — at  prevailing 
wage  rates — to  allow  competitive  pricing  of  the  product:  unavailability  of 
required  skills  in  the  labour  force:  frequent  breakdowns  in  machinery:  excessive 
energy  consumption:  low  utilisation  of  raw  materials;  unsafe  working  conditions; 
inadequate  quality  of  product .  It  is  obviously  a  vital  task  of  management  to 
monitor  the  manufacturing  system  continually  in  order  to  identify  weak  links  in  it. 

Once  a  weakness  hits  been  identified,  solutions  to  the  problem  must  be 
sought.  In  some  cases  the  appropriate  solution  may  consist  of  the  purchase — or 
even  development — of  new  equipment.  In  many  cases  such  new  equipment  will 
contain  some  microelectronic  components.  To  quote  just  a  simple  example:  the 
loading  of  a  press  for  the  manufacture  of  extruded  metal  parts  can  be  a  hazardous 
and  unpleasant  occupation.  The  solution  to  the  problem  may  consist  of  introducing 
better  safety  features  on  the  press  and  perhaps  providing  some  noise  reducing 
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facilities.  On  the  other  hand,  there  titav  be  a  ease  for  purchasing  a  robotic  device 
which  will  carry  out  the  loading  operation  automatically 

Which  of  these  solutions  is  appropriate  in  a  gix cn  situation  depends  on  a 
multitude  of  factors,  such  as  the  relative  cost  of  the  two  solutions,  the  abundance 
or  scarcity  of  labour  for  loading  presses  on  the  one  hand  or  skilled  labour  to 
maintain  robotic  machinery  on  the  other,  the  spatial  layout  of  the  presses  and 
adjacent  machinery,  access  to  spare  parts. 

It  is  obvious  from  even  this  single  simple  example  that  the  appropriate 
solution  to  an  identified  manufacturing  weakness  depends  upon  a  host  of 
circumstances — a  constellation  of  interdependent  factors 

Similarly,  the  successful  implementation  of  the  identified  solution  depends 
upon  a  constellation  of  circumstances  Decisions  must  be  made  about  technical 
matters  such  as  where  and  how  to  obtain  the  machinery,  where  and  how  to  install 
it.  what  suitable  maintenance  arrangements  to  make.  Of  at  least  equal  im¬ 
portance.  decisions  concerning  labour  must  be  made.  The  introduction  of  new 
equipment  is  generally  most  successful  if  full  discussions  with  the  workforce  have 
preceded  the  appearance  of  the  equipment  on  the  factory  floor.  New  wage  rates 
may  have  to  be  negotiated  and  new  manning  levels  may  require  a  decision, 
finally,  it  may  be  necessary  to  acquire  new  skills  either  from  outside  or  by 
appropriate  training. 

(iii)  These  questions,  at  long  last,  bring  us  to  the  problem  area  that  this 
section  is  dealing  with  lloweyer.  they  put  the  problem  of  skills,  training  and 
employment  in  the  correct  context,  as  one  aspect,  albeit  a  vital  one.  of  manufac¬ 
turing  innovation  and  of  industrialisation. 

Skills  have  become  an  emotive  issue.  There  can  be  no  doubt  that  skills  are 
closely  linked  with  technology,  in  the  sense  that  people  and  their  skills  in 
interaction  with  machinery  produce  the  goods  and  serv  ices  that  society  requires  It 
is  impossible  to  divorce  the  typist  from  the  typewriter,  the  pilot  from  the 
aeroplane,  the  turner  from  the  lathe,  the  car  mechanic  from  the  motor  car.  In  that 
sense — as  long  as  the  above  remains  true — it  is  clear  that  skills  must  change  as 
technology  changes,  .lust  as  machinery  is  constantly  evolving  and  changing,  so  the 
skills  of  the  people  interacting  with  it  have  to  change.  ITie  skilled  bowman  went 
out  with  the  bow.  the  wheelwright  with  the  wooden  wheel,  the  thatcher  wit h  the 
thatched  roof. 

C  hanges  of  skill  represent  no  problem  other  than  that  of  training  and  of 
temporary  mismatches  if  technologies  change  faster  than  people's  skills.  Real 
problems  do  arise  out  of  two  considerations:  when  new  skills  become  simpler  and 
less  satisfying  than  the  old  ones  they  replace,  and  when  new  machinery  runs 
largely  without  the  benefit  of  skilled  human  intervention.  ITie  two  problems  can 
really  be  boiled  down  to  one:  the  problem  of  reduced  skill  requirements. 
Reducing  the  question  of  skills  to  this  single  denominator  means  ignoring  the 
difficult  issue  of  whether  craft  skills  are  healthier  and  more  necessary  to  human 
well-being  than  mental  skills.  In  other  words,  can  we  really  compare  the  skill  of  a 
turner  with  that  of  a  programmer  of  a  numerically  controlled  machine.’ 

Although  the  above  question  may  be  of  great  cultural  importance  we  must 
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set  it  aside  except  in  the  context  of  training.  Our  question  therefore  is  not  whether 
new  technology.  anil  particularly  microelectronics.  causes  changes  in  skill 
requirements-  because  there  can  be  no  doubt  that  n  does  that  but  whether  it 
reduces  the  total  of  skills  required  Put  this  way.  the  question  is  not  very  helpful 
An  answer  is  difficult  to  obtain,  highlv  uncertain,  and  dependent  on  too  main 
other  variables,  such  as  total  employment.  liven  if  an  answer  were  available,  its 
police  implications  would  not  be  at  all  clear. 

An  associated  question  of  equal  importance  and  greater  utility  concerns  the 
distribution  of  skills,  t  echnology  alone  does  not  uniquely  determine  what  skills  its 
users  shall  applx  -there  are  various  ways  in  which  the  total  ol  required  skills  can 
be  distributed.  A  numerically  controlled  machine  tool  may  serve  as  an  example. 
Such  a  machine  can  he  operated  in  two  distinct  ways:  We  can  have  an  unskilled 
machine  minder  who  onlv  feeds  material  tit  the  machine  and  switches  it  off  in  case 
of  a  malfunction.  The  machine  minders  have  to  be  supported  by  maintenance 
stalf.  machine  setters  and  programmers.  Alternatively,  we  can  have  a  machine 
operator  who  combines  the  roles  of  minder,  setter,  programmer  and  maintenance 
worker.  Such  an  operator  too  will  need  support  at  a  higher  level  of  skills,  e.g.  a 
designer-programmer  and  a  maintenance  engineer.  ITie  two  cases  are.  however, 
verv  different.  In  one  case  we  have  many  totally  unskilled  and  bored  machine 
minders  backed  by  a  few  highly  skilled  programmers  and  maintenance  workers.  In 
the  other  case  we  have  mostly  fairly  skilled  machine  operators,  backed  by  a  few 
very  highly  qualified  personnel. 

Kmpirical  research  has  shown  that  the  latter  case  leads  to  a  much  more 
satisfactory  operation:  but  it  may  not  always  be  feasible.  The  determining  factor  is 
training.  To  operate  a  system  of  distributed  skills,  an  adequate  system  of  training 
must  always  be  available.  While  it  is  possible  to  rely  on  external  training,  such  as 
that  provided  by  the  education  system,  for  the  highest  skills,  distributed  skills  can 
only  be  effectively  acquired  by  learning  on  the  job.  ITie  principle  of  giving  people 
opportunities  and  incentives  to  learn  while  doing  a  job  ought  to  be  firmly 
embodied  in  any  good  personnel  policy. 

The  fundamental  belief  behind  this  principle  is  that  people  are  able  and 
willing  to  expand  their  range  of  skills  gradually,  building  new  layers  upon  those  of 
existing  knowledge.  It  must  remain  questionable,  of  course,  whether  complex 
mental  manipulations  can  be  learned  by  people  with  little  basic  schooling:  but 
these  detailed  questions  can  only  be  answered  in  a  specific  situation. 

The  next  complex  problem  area  we  must  tackle  is  that  of  total  employment. 
Two  arguments  prevail.  One  is  that  excessive  increases  in  labour  productivity 
cause  redundant  labour:  the  other  that  inadequate  labour  productivity  causes 
lack  of  competitiveness  and  thereby  loss  of  jobs.  Thus  we  come  to  the  conclusion 
that  labour  cost  per  unit  of  product  must  be  optimal,  which  in  this  context  means 
assuring  competitiveness  and  reasonable  growth  of  the  firm. 

It  may  come  as  a  disappointment  to  some  that  I  am  not  making  any 
statement  of  the  nature:  'electronics  destroys  jobs,  therefore  destroy  electronics': 
or  the  opposite  'electronics  enhances  productivity,  use  it  wherever  technically 
possible'.  My  view  is  that  the  use  of  microelectronics  or  any  other  modern 
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machinery  must  he  dominated  hy  three  major  considerations:  ( I )  The  survival  and 
reasonable  growth  of  the  firm  through  the  production  of  competitively  priced 
goods  at  competitive  quality.  (2)  The  employment  of  as  many  people  as  possible 
at  socially  acceptable  wages.  (2)  'ITic  improvement  of  working  conditions  and  the 
widest  possible  distribution  of  skills. 

(iv  )  All  that  has  been  said  far  is  based  on  experiences  and  knowledge 
gained  in  developed  countries.  I  have  tried  to  consider  the  relevance  of  this 
knowledge  to  developing  countries  because  I  think  that  the  fundamental  con¬ 
siderations  are  the  same  evervwhere  anil  detailed  considerations  cannot  be 
generalised. 

The  other  major  area  of  application  of  microelectronics  not  discussed  so  far  is 
in  administration.  Rv  the  verv  natuie  ol  the  technologv  the  processing  of 
information  -administrative  tasks  arc  ':.c  ones  to  which  it  can  be  applied  with  the 
greatest  ease.  Space  permits  onlv  one  ot  two  general  observations 

file  first  principle  must  be  to  use  computci  and  word  processor  facilities  1 1)  all 
those  cases  where  a  genuine  improvement  in  sei vices  can  be  obtained  It  is 
difficult  to  measure  ctlicicncv  in  administration  as  there  ate  no  good  measures  of 
output:  nevertheless  most  people  recognise  the  diflctcuvc  between  a  good  and  a 
bail  administrative  service. 

The  question  of  employment  in  adimiustiation  is  not  cleat -cut  either  Some 
argue  that  as  computers  and  word  processors  are  introduced,  so  fewer  and  fewer 
people  will  be  required  in  administration.  Others  argue  that  the  range  of  possible 
administrative  and.  even  more  important,  information  services  can  be  expanded 
almost  indefinitely.  If  this  happened,  then  cmplovnient  could  be  maintained 
despite  increased  productivity. 

The  question  is  the  more  difficult  as  there  is  no  direct  competitive  criterion  as 
in  the  ease  of  goods.  Clearly,  wherever  a  competitive  product  or  service  is 
administered,  the  administration  does  fall  into  different  categories. 

The  nearest  one  can  come  to  an  answer  would  be  to  sav  that  economic 
policies  should  he  such  as  to  allow  an  expansion  of  those  services  for  which  there 
is  real  demand — whether  in  the  private  or  public  sector — and  the  computers  can 
make  services  cheaper  and  thereby  increase  demand  for  them.  On  the  other  hand, 
any  proliferation  of  unwanted  and  unnecessary  administration  is  clearly  a  waste  of 
total  resources. 


'I  CONCLUSIONS  AND  POLICY  RECOMMENDATIONS 

i 

( 1 )  I  he  manufacture  of  semiconductor  circuit  components  is  too  complex  to  be 
contemplated  in  isolation,  f  oreign  competent  tirms  should  only  be  encouraged  to 
undertake  such  manufacture  if  they  are  prepared  to  make  real  contributions  to  the 
industrial  infrastructure  and  to  training. 
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(2)  Similar  considerations  as  in  (1)  apply  to  the  electronic  industry  in  general, 
although  a  greater  element  of  import  substitution  and  domestic  entrepreneurship 
may  be  possible. 

(3)  The  introduction  of  microelectronics  and  other  modern  machinery  into 
manufacturing  processes  should  he  governed  by  three  main  considerations: 
competitive  prices  and  quality  of  production:  maximum  employment:  widest 
possible  distribution  of  skills  and  training. 

(4)  The  introduction  of  new  machinery  is  a  complex  process  requiring 
suitable  constellations  of  circumstances  and  considerable  managerial  skills. 

(3)  The  introduction  of  computers  and  word  processors  into  administrative 
and  information  services  should  be  undertaken  in  such  a  way  as  to  maximise  the 
provision  of  useful  services,  thereby  ensuring  improved  economic  activity  and 
guarding  against  redundancy  of  personnel^ 
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INTRODUCTION 


This  paitk  docs  noi  leseribe  the  approach  of  any  single  country  towards  integrat¬ 
ing  the  informatics  industry  into  an  industrial  strategy  ,  still  less  does  it  attempt  to 
prescribe  some  ideal  policy  for  achieving  this  goal.  It  reviews  rather  the  general 
question  of  strategies  to  stimulate  innovatory  industries,  some  of  the  factors 
characteristic  of  the  informatics  sector,  and  determinants  of  long-term  success 
which  policy-makers  should  take  into  account. 


THE  INDUSTRIAL  DEVELOPMENT  PROCESS 


Indhstriai  m  vi  topMi  NT  is  not.  for  any  country,  just  a  one-time  step,  involving 
decisions  by  the  private  or  public  sector  to  purchase  and  install  plant  and 
equipment,  to  arrange  transfer  of  the  necessary  technology,  to  recruit  and  train 
management,  technologists  and  other  workers,  and  then  start  producing  goods. 
Even  in  the  apparently  simple  case  of  import  substitution,  there  are  changes  in 
technology  and  the  market,  more  or  less  rapid  according  to  the  product  sector  but 
continually  taking  place,  and  customers  have  a  habit  of  demanding  the  latest  and 
best.  So  a  firm,  or  an  economy,  that  is  not  positively  committed  to  industrial 
innovation  will  usually  decline:  the  exceptions,  such  as  firms  making  hand  crafted 
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traditional  goods.  or  operating  in  a  non-competitive  siege  economy,  have  no 
relevance  to  a  conference  focused  on  informatics! 

This  commitment  to  industrial  innovation  involves  an  on-going  process  of 
analysis  of  current  and  potential  changes  in  the  market  and  in  relevant  tech¬ 
nologies,  of  appraisal  and  choice  of  investment  opportunities  (including  R  &  D 
projects,  patents  and  licences,  as  well  as  plant),  and  adaptation  of  management  and 
workforce  to  successive  changes  in  products  and  manufacturing  processes,  so  as  to 
remain  competitive  in  world  markets.  Public  authorities  have  the  power  to 
influence  this  innovative  process  in  various  ways,  even  though  it  is  primarily 
within  the  firm  that  the  process  takes  place.  Some  of  those  ways  are  more  or  less 
obvious  and  transparent:  policies  and  attitudes  towards  foreign  investments 
(inward  and  outward),  trade  and  tariff  policies,  fiscal  measures  and  other  support 
for  R  &  D.  public  purchasing  practices,  provision  of  education,  training  and 
re-training  facilities.  Other  ways  may  be  less  immediately  obvious:  the  regulations 
covering  banking  and  stock  exchange  transactions  may  affect  ease  of  access  to 
necessary  capital  of  smaller  firms:  norms,  standards  and  test  procedures  may  be 
established  in  ways  which  either  encourage  or  inhibit  innovation  and  technology 
transfer:  mobility  of  key  personnel:  and.  in  general,  government  policies  can  have 
a  critical  effect  upon  the  encouragement  and  acceptance  of  risk-taking  and  of 
necessary  change  by  managers,  workers  and  the  general  public. 


THE  INFORMATICS  INDUSTRY 


Informatics  is  a  sector  in  which  changes  have  been  extremely  rapid,  both  in  fhe 
technologies  employed  and  in  the  market:  and  there  is  no  reason  to  suppose  that 
future  changes  will  be  any  less  rapid.  For  many  parts  of  the  sector,  the  initial 
investment  costs  of  entry  are  at  an  increasingly  high  threshold:  and.  because  of  the 
competitive  pace  of  development,  the  ongoing  annual  investment  costs  in  R  A  I) 
alone  are  correspondingly  great.  So  the  stakes  are  high  anil  the  risks  of  failure  are  all 
too  apparent.  Against  this,  one  can  balance  the  undoubted  advantages  of  direct 
involvement  in  a  sector  with  great  potential  growth  still  to  come,  and  whose 
technologies  have  application  in  a  wide  range  of  other  industries  and  services,  the 
concept  of  the  informatics  industry  as  an  integrated  industrial  sector',  referred  to  in 
the  conference  literature,  would  seem  to  embrace  the  manufacture  and  marketing  of 
a  very  wide  range  of  products,  from  VSI.I  through  mainframe  computers  to 
peripherals  and  software,  with  at  least  some  product  design  and  development 
capacity,  if  not  applied  research.  But  this  very  ambitious  goal  is  one  to  which 
developing  countries  seem  unlikely  to  aspire,  at  least  in  the  short  term.  The  problem 
then  is  how  to  have  some  share  of  the  benefits,  without  excessive  costs  and  risks. 
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THE  INFORMATICS  SECTOR  IN  THE  EEC 


Within  iiii  Hi  r<>i*i  an  Commi  niiu  s.  informatics  is  considered  as  part  of  the 
integral  concept  of  'New  technologies  of  information'  (in  French,  telcma- 
tic|ue‘),  which  was  the  subject  of  a  document  submitted  by  the  Commission  to  the 
European  Council  in  November  I‘f7‘f.  The  point  was  made  that  certain  activities 
in  this  field  could  no  longer  readily  be  tackled  by  any  one  Member  State  alone, 
owing  to  the  threshold  of  effort  required  to  remain  competitive  in  world  markets: 
and  it  spelt  out  a  range  of  measures  needed:  social  and  educational,  the  creation 
of  new  markets,  the  promotion  of  industry  and  technology.  These  include, 
amongst  others,  the  creation  of  a  pool  of  studies  concerned  with  the  impact  on 
employment  of  the  new  technologies,  the  CommunitCs  four-year  Informatics 
Programme  (promoting  the  application  and  industrial  development  of  computing 
via  calls  for  tender  of  suitable  projects  for  support,  standardisation  and  public 
procurement  policies),  continued  promotion  of  data-bases  and  a  European  in¬ 
formation  industry  via  proposals  for  a  third  action  plan  for  Scientific  and  Tech¬ 
nical  Information  and  Documentation,  as  well  as  proposals  in  the  field  of 
education  and  training.  In  the  broader  contest  of  innovation  policy,  the  Com¬ 
mission  submitted  a  document  "Industrial  Development  and  Innovation  '  to  the 
European  Council  held  in  1  uxembourg  in  December  1‘tSii.  and  is  now  responding 
to  the  European  Council's  request  to  examine  ways  of  cUmiiKitine  the  frag¬ 
mentation  of  markets,  and  improving  incentives  to  innovation  and  the  dis¬ 
semination  of  knowledge. 

Mention  is  made  here  of  initiatives  within  the  European  Communities,  to 
show  that  even  countries  that  have  long  been  considered  as  industrialised  arc 
greatly  concerned  with  the  international  challenges  of  the  informatics  industry, 
and  the  need  for  innovation  as  the  basis  for  economic  revival.  It  may  be  argued 
that  such  wide-scale  efforts  are  not  needed  foi  a  firm  or  countrv  which  is  content 
w  ith  a  more  modest  sub-sector  of  the  market,  such  as  some  peripheral  equipment, 
or  specialised  software:  and  of  course  there  is  an  clement  of  truth  in  this. 
However,  in  such  a  tcchnologicallv  dynamic  field,  if  the  peripheral  equipment 
designer  and  manufacturer  or  the  software  house  litres  not  have  a  continuous  and 
effective  interface  with  the  microchip  producer  and  the  mainframe  manufacturer, 
he  is  likely  to  be  left  behind  in  development:  ways  have  to  be  found  of 
overcoming  the  problems  of  physical  remoteness,  and  at  least  some  local  capacity 
tor  developing  the  de  bugging'  equipment  and  programmes  must  be  built  up. 
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■A. 

^  SUMMARY 


To  st  mmakisi  TThe  informatics  sector  has  undoubted  growth  potential  and  other 
attractions:  but  it  is  a  highly  competitive,  fast-changing  sector  in  which  the  stakes 
are  high  and  the  risks  should  not  be  undertaken  blindly.  In  order  to  succeed  in  the 
long-term,  a  country  needs  good  educational  and  training  facilities,  an  adaptable 
workforce,  an  environment  that  encourages  flexible  innovation  and  openness  to 
technological  transfer:  and,  for  the  firms  concerned,  if  they  are  independent,  the 
financial  resources  to  make  repeated  and  substantial  investments. 
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Study  of  the  Impact  of  Microelectronic 
Technology  on  the  Irish  Economy 


Robert  Cochran 

National  Hoard  for  Science  and  Technology. 
Ireland 


INTRODUCTION 


Towards  thi;  fnd  oi  IT79,  the  National  Board  for  Science  and  Technology 
(NBST)  perceived  that  the  area  of  microelectronics  and  its  applications  was 
worthy  of  special  attention.  In  particular,  the  electronics  industry  was  one  of  the 
fastest  growing  sectors  in  the  Irish  economy,  anti  one  which  could  offer  consider¬ 
able  employment  over  the  coming  decade.  Furthermore,  it  was  seen  that  the 
application  of  microelectronic  technology  in  all  sectors  of  business — both  in¬ 
dustrial  and  commercial — would  be  a  major  factor  in  international  competitive¬ 
ness  in  the  years  ahead. 

There  was  also  a  popular  belief  that  the  application  of  the  technology, 
particularly  in  certain  industries,  would  cause  large  scale  unemployment,  and  the 
NBST  wanted  to  examine  and  report  on  this  issue.  It  also  recognised  the  fact  that 
the  pervasion  of  microelectronic  technology  into  all  aspects  of  commercial  and 
domestic  life  would  have  far-reaching  effects  on  the  whole  of  society. 

Thus  it  was  clear  that  the  technology  would  be  an  important  factor  in 
Ireland's  economic  and  social  development  over  the  coming  decade  and  on  to  the 
end  of  the  century.  It  was  also  clear  that  the  experience  in  Ireland  might  not  be 
typical  of  experiences  in  more  highly  industrialised  countries,  and  that  studies, 
policies  and  programmes  developed  in  and  for  such  countries  would  not  neces¬ 
sarily  be  appropriate  for  Ireland.  The  NBST  therefore  decided  that  a  major  studv 
was  desirable  which  would  provide  a  balanced  perspective  from  an  Irish  view¬ 
point.  The  terms  of  reference  for  this  studv  were: 
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(I)  To  examine  the  trends  in  microelectronic  technology  and  its  applications. 
1  (2)  To  assess,  in  the  context  ol  the  Irish  ccononn  oxer  the  period  to  IWtl  the 

new  industrial  and  employment  opportunities  arising  and  the  potential 
i  impact  on  the  nature  and  level  of  employment  in  existing  manufacturing  and 

j  service  industry:  and 

I  (  >)  To  report  conclusions  and  recommendations. 

1  It  is  important  to  note  that  the  study  embraces  all  sections  of  the  economy  within 

its  terms  of  reference  and  also  that  it  aims  to  establish  the  positive  benefits  and 
industrial  opportunities  for  Ireland  from  this  new  technology  while  not  ignoring 
the  structural  and  personal  adjustments  that  will  be  needed  in  certain  areas, 
j  It  is  also  worth  noting  that  the  project  team  was  assisted  by  a  consultative 

committee  representing  both  sides  of  industry  as  well  as  the  relevant  Government 
Departments  and  State  Agencies.  In  addition,  some  financial  support  was  pro¬ 
vided  bv  the  Directorate-General  for  Regional  Affairs  of  the  EEC. 

j  BACKGROUND 


Ii  is  <  1 1  ah  him  a  study  such  as  this  cannot  be  wholly  concerned  with  technology. 
The  technology  must  be  seen  in  the  context  of  the  overall  state  of  the  economy  and 
of  industrial  development.  Thus  in  order  to  gauge  the  effects  of  microelectronic 
1  technology  on  the  Irish  economy,  certain  things  about  this  economy  as  it  stands 

must  be  determined.  In  particular,  to  predict  the  impacts  on  employment,  the 
occupations  engaging  the  workforce  and  their  proportions  need  to  be  aseertaine  I. 
along  with  the  trends  that  already  exist  in  each  sector  of  the  economy,  and  any 
forecasts  that  have  already  been  made  for  them  and  the  basis  for  these  forecasts. 

It  is  also  necessary  to  establish  the  state  of  the  technology  in  relation  to  the 
various  oceupations/sectors  identified.  There  is  also  a  need  to  know  not  only  what 
is  possible  with  the  technology  but  also  the  availability  of  currently  commerieally 
viable  systems,  and  reasonable  estimates  of  trends  and  forecasts  for  what  will  be 
available  commercially  up  to  WO,  It  is  also  necessary  to  establish  how  fast  the 
available  technology  will  be  accepted  in  the  marketplace  and  to  identify  the 
factors  which  either  accelerate  or  decelerate  this  acceptance. 

;  Other  aspects  which  could  have  a  bearing  on  the  conclusions  are  the 

j  openness  of  each  sector  of  the  economy  to  external  competition,  anil 'the 

j  opportunities  for  growth  and  employment  made  possible  bv  the  development  of 

|  new  goods  and  services. 

Iln  devising  an  approp. iate  methodology,  consideration  was  given  firstly  to  the 

general  approach  to  be  adopted.  There  are  in  practice  three  such  approaches: 

(a)  Firstly  one  can  approach  it  from  a  macro'  point  of  view.  It  seemed  clear 
however,  that  the  development  of  econometric  models  has  not  progressed 
sufficiently  to  take  account  of  rapid  technological  change  of  the  kind  being 
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considered.  In  particular,  such  models  tend  to  use  highly  aggregated  data  and  rely 
heavily  on  historical  time  trends,  both  of  which  are  serious  disadvantages  in 
attempting  to  study  future  changes.  A  similar  line  of  reasoning  also  indicated  that 
input-output  analysis  was  not  feasible,  despite  its  superficial  attractiveness. 

(b)  Secondly,  one  can  take  the  opposite  approach  and  deal  with  the  problem 
on  a  'micro'  level.  This  essentially  involves  undertaking  detailed  case  studies  in 
isolated  firms  and  attempting  to  draw  some  generalisations  from  these  in¬ 
vestigations.  The  project  team  felt  it  important  that  such  case-studies  be  under¬ 
taken  in  order  to  gain  a  better  understanding  of  the  interplay  of  all  the  relevant 
factors  which  influence  the  diffusion  and  application  of  technology  at  plant  level. 
It  was  however,  considered  that  this  approach  would  not  be  a  satisfactory  way  of 
examining  the  impact  of  this  technology  on  the  economy  as  a  whole. 

(c)  The  third  approach,  which  was  the  one  adopted,  attempts  to  steer  a 
middle  course  between  the  other  two.  This  nteso'  approach  involves  dissecting 
the  economv  into  its  component  sectors  and  examining  each  of  these  in  some 
detail.  At  this  level  one  can  get  sufficiently  detailed  data  to  permit  an  understand¬ 
ing  of  the  nature  of  the  products  and  processes  involved  in  each  sector,  as  well  as 
the  nature  of  relevant  variables  such  as  manpower,  degree  of  capital  intensity, 
competitiveness,  openness  to  external  influences,  etc.  It  may  be  objected,  with 
some  validity,  that  this  approach  ignores  linkages  between  sectors,  or  the 
influence  of  imports  and  exports  etc.  The  projects  team  was  very  conscious  of  this, 
and  attempted  to  collect  data  to  address  these  questions  as  far  as  practicable 


METHODOLOGY 


In  i. ink  with  the  sectoral  approach  adopted,  the  economv  was  first  broken  down 
into  its  three  main  sectors  of  agriculture,  industry  and  services.  These  were  then 
further  subdivided  as  outlined  below.  , 

(a)  Agriculture 

Agriculture  currently  accounts  for  over  20  per  cent  of  the  labour  force,  which 
is  the  highest  such  proportion  in  the  TIC.  Employment  in  this  sector  has  been 
dropping  steadily  anil  is  expected  to  continue  doing  so  for  some  time  in  the  future 
Some  of  the  questions  which  were  considered  to  be  relevant  to  the  examinations  of 
the  impact  of  microelectronics  were: 

Does  automation  on  farms  depend  on  farm  si/e  ’ 

Mow  will  external  competition  from  possible  highly  automated  farms  affect 
the  market  for  Irish  produce'.’ 

Is  there  a  difference  between  'family  farms'  and  farms  run  as  business 
enterprises? 
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The  analysis  of  (his  sector  for  the  study  was  based  on  published  material,  along 
with  detailed  discussions  with  the  Agricultural  Institute  (the  state  research  body 
for  agriculture)  and  contact  with  other  research  bodies  and  equipment  suppliers 
around  the  world. 


(/>)  Industry 

This  sector  employs  over  M>  per  cent  of  the  labour  force.  2f<  per  cent  being 
in  the  manufacture  of  products  while  the  other  lit  per  cent  arc  in  building  and 
construction,  utilities  and  the  extraction  of  raw  materials  (mining  etc).  I  or  the 
purpose  of  this  study,  special  investigations  were  commissioned  on  the  following 
sectors  within  manufacturing  industry. 

Food 

Drink  and  Tobacco 
Chemicals  and  related  products 
Engineering  and  Electronics 
Printing  and  Paper 
Textiles 

Clothing  and  Footwear 
Construction. 

The  other  parts  of  manufacturing  and  related  areas  were  examined  by  means  of 
discussions  with  key  people  and  by  analysis  of  available  data  from  a  variety  of 
sources. 


(c)  Seri  urs 

The  services  sector  of  the  economy  covers  a  diverse  range  of  activities  but 
together  they  account  for  almost  so  per  cent  of  the  labour  force.  I'liesc  activities 
can  be  categorised  as 

Distribution /Commerce  and  Transport 
Public  Administration  and  Defence 
Personal  and  Recreational  Services 
Professional  Services 

Insurance.  Hanking  and  Business  Financial  Services 
Communications. 


While  all  parts  of  the  services  area  were  being  considered,  special  studies 
were  undertaken  as  part  of  the  project  of  those  areas  where  it  seemed  a  priori. 
that  the  technology  was  most  likely  to  have  an  impact.  These  were  the  areas  of 
distril  ution  and  transport,  otlice  and  administrative  work,  and  banking.  It  was 
recognised  also  that  the  first  two  have  important  horizontal  components  which 
spread  into  the  manufacturing  areas  as  well. 
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FINAL  REPORT 


Ai  inr  mn  or  WKiTiNci.  almost  all  the  preliminary  investigations,  collection  of 
data,  and  the  collection  and  examination  of  revelant  literature  has  been  completed. 
At  present,  this  material  is  being  synthesised  into  the  final  report  of  the  project  ' 
This  is  not  an  easy  task,  involving  as  it  does  the  reconciliation  of  material  from 
different  sources  (with  different  approaches  and  assumptions).  In  addition,  there  is 
the  task  of  putting  the  sectors  together  in  a  way  that  makes  sense  in  the  context 
of  the  economy  as  a  whole,  taking  account  of  the  interactions  between  the  sectors 
as  far  as  is  possible  and  trying  to  relied  the  overall  dynamics  of  the  economy.  It  is 
not  simply  a  matter  of  looking  at  existing  activities,  postulating  the  introduction  of 
microelectronics  and  assessing  the  direct  effects  on  these  ..divides  alone. 

The  report  now  taking  shape  will  have  the  following  general  structure: 

Section  1  will  give  the  background  to  the  study,  describe  its  methods,  and 
give  a  brief  description  of  the  findings,  conclusions  and  recommendations.  In 
addition,  this  section  will  include  a  general  review  of  the  development  of  the 
technology. 

Section  2  will  describe  employment  in  Ireland  today,  in  till  sectors,  and 
discuss  the  economic  factors  and  trends  relevant  to  it. 

Section  3  will  describe  the  state  of  technology  in  the  various  sectors  and  will 
discuss  the  scope  for  application  of  microelectronics,  sector  by  sector  in  the 
economy,  and  then  describe  the  factors  which  will  accelerate  or  retard  the  uptake 
of  the  technology  in  each  sector. 

Section  4  will  discuss  the  changes  that  tire  foreseen  in  each  sector,  e.g.  the 
replacement  of  labour  by  capital,  the  expansion  of  business,  structural  changes.  It 
will  attempt  to  quantify  the  jobs  at  risk  in  each  sector  in  the  short,  medium  and 
long  term.  It  will  also  describe  the  possible  new  industries  that  may  arise. 

Section  3  will  examine  ways  of  dealing  with  problems  and  of  maximising 
opportunities  offered  by  the  technology.  It  will  also  deal  with  the  educational  and 
training  requirements  that  will  be  necessary.  These,  and  the  other  recom¬ 
mendations  likely  to  be  discussed,  are  outlined  in  more  detail  later. 

Section  b  will  briefly  look  beyond  WO  and  at  the  trends  to  the  end  of  the 
century.  It  will  try  to  assess  the  implications  for  planning  in  the  lONOs  of  the 
developing  information  society,  and  will  identify  areas  needing  further  study  .  It 
will  also  indicate  follow-up  actions  that  need  to  be  taken. 


*  Now  published:  see  reference  NHSI  (l‘JX|). 
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POLICY  ISSUES  RAISED 


As  imporiam  aim  of  the  report  is  to  adequately  address  the  policy  issues  which 
arise  from  the  analysis  of  the  information  collected.  Examples  of  the  issues  to  he 
considered  are: 


(u)  Education  and  Training 

It  will  he  necessary  to  ensure  that  the  educational  system  is  geared  to 
produce  people  with  the  right  qualifications,  in  adequate  numbers.  Examples  of 
possible  problem  areas  are  electronics  engineers  and  technicians,  computer  pro¬ 
fessionals.  maintenance  craftsmen  etc  It  is  also  essential  that  adequate  exposure 
(in  both  a  general  and  a  specific  wax .  as  appropriate)  to  electronics  and  computing 
is  available  in  till  relevant  second  and  third  level  courses. 


(/>)  Retraining > 

Provision  needs  to  be  made  to  cope  with  structural  changes  in  employment. 
This  will  involve  all  skill  levels  semi-skilled,  craft,  technicians,  engineers, 
managers  etc.  Also  there  is  a  need  to  consider  in-service  training  for  engineers 
and  others  to  keep  them  up-to-date. 

(r)  Promoting  Awareness 

Raising  the  awareness  within  industry'  of  the  possibilities  of  the  technology  for 
improving  products  and  processes  js  vitally  important  but  detailed  considerations 
of  the  most  appropriate  mechanism  to  achieve  this  is  required. 

id)  In/raslruetural  Requirements 

This  will  include  ensuring  that  adequate  R  &  D  facilities  exist,  and  the  role  of 
bodies  such  as  specialised  Application  Centres.  Also  the  role  of  the  telecom¬ 
munications  service  needs  to  be  addressed,  both  in  relation  to  its  basic  services 
and  also  in  relation  to  the  new  range  of  potential  services. 


(e)  Consultation 

The  most  beneficial  and  effective  utilisation  of  the  technology  will  occur  when 
workers  affected  by  the  technology  have  sufficient  participation  in  the  process  of 
change. 


IMPAt'l  Ot  \|l(  Rol  l  1 CIKONK  S  ON  lilt  IRISH  I  t  ONONIS 


25] 


(/)  Planning 

Ensuring  that  an  adequate  focus  for  the  continued  monitoring  of  and 
planning  for  the  changes  due  to  the  technology  is  established  at  government  level 
will  be  considered.  This  is  necessary  if  the  technology  is  to  he  utilised  towards  the 
achievement  of  national  economic  and  social  objectives. 


CONCLUSION 


This  paper  has  concentrated  on  the  background,  rationale  and  methodology  of 
the  study  while  leaving  aside  the  technology  itself,  on  the  assumption  that 
developments  in  the  technology  itself  are  reasonably  well  known  or  are 
adequately  dealt  with  elsewhere.  Also  ignored  in  this  paper  are  the  actual  results 
of  the  study,  since  the  analysis  of  the  information  is  not  complete  at  the  time  of 
writing.  The  final  report  of  the  study  will  however  be  published  in  June  lbSl  and 
will  be  available  on  request  from  the  NBST  then  (NBST.  UtKl).  The  approach 
outlined  here  will,  it  is  hoped,  prove  useful  to  others  who  may  be  considering 
undertaking  similar  studies  elsewhere.. 

\ 
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Microelectronics  and  the  Garment 
Industry:  Not  Yet  a  Perfect  Fit 


//../.  Rush  and  H.K.  Hoffmann 

University  of  Sussex.  United  kingdom 


INTRODUCTION 


Ci  rri  ni  north  sorut  iradi-  relationships  and  the  underlying  structural  charac¬ 
teristics  which  determine  the  resultant  international  distribution  of  benefits  set  the 
context  into  which  microelectronics  based  innovations  (Mills)  will  be  introduced. 
Any  speculation  on  possible  scenarios  regarding  the  impact  of  microelectronics  on 
the  Third  World  must  take  these  contextual  factors  into  consideration. 

One  of  the  most  significant  of  these  factors  is  the  phenomenon  of  Third 
World  industrialisation  efforts  which  have  led  to  fairly  significant  increases  in  the 
export  of  manufactured  products.  Rates  of  growth  of  manufactured  exports 
averaged  around  2<’  per  cent  per  year  during  the  Id70s. 

These  aggregate  growth  rates,  although  impressive,  do  not  necessarily  reflect 
the  situation  of  individual  nations  since  developing  countries  are  by  no  means  a 
homogeneous  group.  Different  countries  have  experienced  varying  degrees  of 
success  in  iittreasing  the  value  and  volume  of  their  manufactured  exports.  This  is 
largely  due  to  differences  between  countries  in  terms  of  the  structure  of  their 
economies  and  the  orientation  of  their  industrialisation  strategies.  Underlying 
these  differences  are  factors  likely  to  be  crucial  in  determining  the  ability  of  these 
countries  to  respond  to  changes  in  trading  conditions  brought  about  by  the  use  of 
Mills.  These  factors  include  the  diversity  of  industrial  activities  anil  the  si/e  of 
the  internal  market,  the  degree  of  foreign  control,  (particularly  in  sectors  where 
exports  are  important):  the  percentage  of  value  added  in  exports:  the  degree  of 
integration  with  local  suppliers  of  intermediates,  capital  goods,  and  technical 
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services:  the  level  of  indigenous  technological  eapahility:  and  the  location  of 
markets  for  the  exported  products. 

It  is  dillieult  at  this  stage  to  assess  how  the  combined  weight  of  these 
variables  will  influence  the  impact  of  microelectronics  on  individual  countries  or 
on  the  Third  World  as  a  whole.  Detailed  ease  studies  with  a  strong  data  base 
drawn  from  field  work  within  these  countries  are  required.  Nevertheless,  a 
reasonable  lirst  approximation  of  some  aspects  of  the  problem  can  be  developed 
from  the  careful  monitoring  and  analysis  of  the  process  of  innovation  and 
diffusion  of  MBIs  within  the  advanced  industrial  economies.  The  first  mani¬ 
festations  of  how  microelectronics  will  affect  international  comparative  advantage 
will  be  highlighted  by  the  rate  and  extent  of  the  diflusion  process  in  those 
developed  countries  which  are  either  competitors  or  markets  for  the  Third  World 

A  major  study  along  these  lines  is  underway  at  the  Science  Policy  Research 
Unit.  Universitv  of  Sussex  and  is  focussing  on  the  \1BI  innovation  'diffusion 
process  in  the  garment  sector  in  a  select  number  of  developed  countries.  The 
garment  sector  was  selected  for  study  because  of  its  importance  to  both  developed 
and  developing  countries  in  terms  of  trade  and  employment  (see  Tables  I  and  2). 
Moreover,  the  production  process  in  this  sector  is  highly  labour  intensive. 

A  common  argument  in  the  literature  is  that  such  processes  are  particularly 
susceptible  to  cost  reducing  innovations  based  on  microprocessors  which  would 
allow  full  automation  and  dramatically  reduce  labour  inputs  Private  sector  firms 
in  the  developed  countries  are  expected  to  be  the  lirst  to  introduce  these 
innovations.  It  is  alleged  that  this  would  improve  their  competitive  position  c/v  a 


Table  I.  International  Trade  in  Clothing  Among 
Selected  Market  Kconomy  Countries  (l'S$l 


1464  1477 


Hong  Kong 

620.713 

2.47,5,834 

Korea.  Republic  of 

160.641 

2.023.675 

India 

26.416 

333.574* 

Singapore 

27.825 

210.874 

Mexico 

5.6.34 

32.848* 

Brazil 

737 

85,172 

Thailand 

788 

81.827* 

Tunisia 

620 

70.406* 

Colombia 

416 

34.666* 

Philippines 

74.444* 

*  1476  data. 


Source:  Doited  Nations  (1478)  y  i'arhimk  nj  Inter¬ 
national  Trade  Statistics.  Vol.  II.  New  York. 
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Table  2.  Employees  in  Clothing  Industries  and  Iheir 
Percentage  in  Total  Employment  in  Selected  Manufacturing 
Industries 


1*475 

1976 

1977 

1978 

Africa 

Cameroon 

6962 

21.8% 

7011 

21.4% 

6844 

19.8% 

7084 

17.2% 

Mauritius 

7574 

36.5% 

11484 

42.9% 

13675 

44.0% 

14282 

46.0% 

Kenya 

4284 

4.0% 

4785 

4.1% 

49)1 

3.9% 

5011 

3.8% 

Americas 

Colombia 

38715 

8.5% 

45503 

9.7% 

N/A 

N/A 

Costa  Rica 

N/A 

26086 

29.4% 

32883 

32.1% 

32143 

31.0% 

Chile* 

19671 

9.6% 

18998 

10.2% 

19494 

10.6% 

N/A 

Honduras 

N/A 

16430 

25.2% 

16919 

24.8% 

17562 

24.4% 

Puerto  Rico1, 

33834 

30.0% 

34743 

29.3% 

34980 

28.9% 

33963 

26.5% 

Asia 

Hong  Kong 

192532 

30.5% 

239941 

32.0% 

231739 

30.4% 

237557 

30.1% 

Korea.  Republic  of 

152100 

11.4% 

N/A 

N/A 

N/A 

Singapore 

17739 

9.4% 

N/A 

N'A 

N/A 

*  Including  footwear, 
i  wage  earners  only. 


Source:  11.0  Bureau  of  Statistics  (1980)  II  ()  Second  Tripartite 
Technical  Meeting  for  the  Clothing  Industry:  General  Report. 
Geneva. 


vis  Third  World  producers  and  deprive  developing  countries  of  crucial  export 
markets. 

Given  that  the  apparel  industry  shares  some  similarity  with  footwear,  textiles 
and  other  labour  intensive  sectors,  it  was  felt  that  a  detailed  examination  of 
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developments  in  the  industry  would  provide  valuable  insights  at  a  more  general  as 
well  as  at  the  specific  level.  In  the  next  section  we  briefly  review  the  nature  of  the 
production  process  (prior  to  the  introduction  of  microelectronics)  and  some  of  the 
structural  and  institutional  characteristics  of  the  industry.  In  the  following  section, 
innovations  in  sewing  technology  containing  microelectronics  are  described, 
while  in  the  final  section  some  concluding  observations  are  presented  on  the 
implications  of  these  changes  for  the  Third  World. 


STRUCTURAL  AND  INSTITUTIONAL  CHARACTERISTICS 
OF  THE  INDUSTRY 


Thk  MANUf-AorcRt  of-  garmknts  typically  involves  a  sequence  of  activities  where 
an  operative  is  required  at  the  interface  between  material  and  machine  at  each 
stage.  (The  discrete  activities  include:  design,  grade  and  cut  pattern,  plan  opti¬ 
mised  lay.  lay  and  inspect  for  faults,  mark.  cut.  label  and  bundle,  transport  to 
sewing  station,  assembly,  inspect,  press  and  finish,  inspect,  pack.)  although  the 
basic  steps  in  the  process  are  the  same  for  all  garments,  the  tremendous  variety  of 
wearing  apparel  that  is  produced  to  meet  the  demands  of  the  fashion  conscious 
consumer  in  the  developed  countries  in  fact  imposes  widely  differing  operating 
parameters  from  garment  to  garment,  fn  some  cases,  such  as  jean  manufacture, 
production  runs  are  long.  Only  a  relatively  few  pieces  of  material  need  to  be  sewn 
together  to  make  the  jeans,  the  sewing  tasks  are  straightforward  and  style  changes 
are  comparatively  few.  In  ladies'  clothing,  however,  the  situation  is  precisely  the 
opposite:  there  are  many  style  changes,  short  runs,  complicated  sewing  tasks  are 
required  to  accommodate  design  changes,  a  id  there  are  frequently  many  pieces  to 
be  assembled. 

In  the  face  of  these  conditions,  the  industry  historically  has  relied  upon  highly 
skilled  operatives  and  reliable,  inexpensive,  all  purpose  sewing  machines  which 
can  be  cheaply  and  quickly  adapted  to  the  different  sewing  requirements  for  each 
type  of  garment.  The  rate  at  which  innovations  have  been  introduced  into  the 
industry  has  been  much  slower  than  in  other  sectors.  The  basic  sewing  machine 
design,  which  still  predominates,  is  almost  identical  to  the  industrial  machines  of 
50  years  ago! 

There  are  many  reasons  for  f his  slow  rate  of  technical  change,  the  major  one 
being  the  continuing  ability  of  highly  skilled  manual  operatives  to  respond  quickly 
and  efficiently  to  the  technical  demands  of  rapid  style  changes.  However,  there 
are  other  factors — the  industry  is  highly  fragmented,  very  undercapitalised  and. 
apart  from  the  large  firms,  is  burdened  with  archaic  management  practices. 
Equally  as  problematic  as  these  institutional  obstacles  are  some  significant  tech¬ 
nical  barriers  to  innovation  which  centre  around  the  problems  of  handling  the 
limp  fabrics  which  make  up  garments.  As  we  shall  see  since  the  average  rate  of 
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investment  in  R  &  D  in  the  apparel  industry  is  very  low  (about  0.05  per  cent  of 
sales)  and  the  capital  cost  of  overcoming  these  problems  very  large,  prior  to  the 
advent  of  (micro (electronics  there  has  not  been  much  progress  towards  their 
solution. 

As  a  result  of  these  structural  and  technical  characteristics  of  the  industry  in 
the  developed  countries,  the  level  of  technology  in  use  by  Third  World  manufac¬ 
turers  is  roughly  on  par  with  that  employed  in  the  advanced  industrial 
economies — certainly  the  gap  between  best  practice  techniques  and  the  average 
production  methods  in  use  in  developing  countries  is  much  smaller  in  the  garment 
sector  than  in  other  sectors.  Consequently,  relative  labour  costs  have  been  the 
main  determinant  of  competitive  position  although  quality  factors  have  so  far 
prevented  developing  countries  from  competing  internationally  in  some  lines  of 
appatel.  Due  to  low  wage  rates.  Third  World  manufacturers  have  enjoyed  an 
increasing  degree  of  comparative  advantage  in  a  number  of  high  volume  sub¬ 
sectors  as  wages  have  risen  in  the  West. 

Although  technical  change  has.  as  stated  above,  been  relatively  slow'  in  the 
industry,  during  the  l*>5(ls.  I ‘toils  and  early  1070s  the  introduction  of  electronic 
controls  allowed  for  continuous,  if  modest,  increases  in  productivity  for  specific 
sub-processes  now  carried  out  by  specialised  machines.  Due  to  the  relatively  high 
capital  costs  of  these  specialised  machines,  now  costing  thousands  of  dollars  as 
opposed  to  the  average  cost  of  $600  for  a  standard  sewing  machine,  the  com¬ 
parative  advantage  of  less  developed  countries  has  remained  intact.  The  differen¬ 
tia)  in  labour  costs  (see  Table  3)  has  remained  so  that  a  large  number  of 
international  firms  have  located  an  increasing  proportion  of  assembly  in  low-wage 
countries,  through  sub-contraction,  joint  ventures  or  wholly  owned  subsidiaries. 

The  introduction  of  microelectronics  in  the  late  1070s  raised  the  expectations 
of  some  observers,  both  inside  and  outside  of  the  industry,  that  the  formidable 


Table  3.  Comparison  of  Wage  Rates  USA/UK/Kar  Hast 

Effective  Labour  Cost, 'Hour  after 
Labour  Rate  allowing  for  Prod/Organisational  and 

IVr  Hour  F.fliciency  differences 


LISA 

£1.00 

IIKIp 

UK 

£0.40 

44p 

Japan 

£0.20 

26p 

Hong  Kong 

£0.10 

I6p 

Taiwan  and  South  Korea 

£0.05 

lOp 

Source:  M  Saibel,  Singer  Corporation,  in  Brooke.  P  C!..  Met  ham\anon  of 
Garment  Assemblies.  (  lothing  Institute  Journal.  XXII  135 
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technical  obstacles  to  automation  would  he  removed.  It  was  felt  that  the  micro¬ 
processor.  with  its  vast  information  processing  capacity  and  inherent  flexibility 
had  the  capacity  to  facilitate  radical  technical  changes  at  the  sub-process  and 
systems  level. 

While  the  changes  that  were  widely  predicted  have  yet  to  advance  beyond  the 
first  generation  of  innovations,  the  awareness  and  interest  of  the  industry  in 
advanced  industrial  nations  has  certainly  been  captivated.  Within  the  last  three 
years  the  number  of  capital  goods  firms  offering  microelectronic  controls  in  their 
sewing  machines  has  increased  from  less  than  a  half  dozen  to  over  twenty  five.  In 
addition,  firms  and  individuals  from  outside  the  industry,  who  have  extensive 
experience  in  electronics,  have  introduced  the  most  radically  new  innovations  in 
garment  technology. 


INNOVATIONS  IN  GARMENT  TECHNOLOGY 


lira  ow  vvt  itRH  i  i  v  t)i;s<  rim:  some  of  these  innovations.  There  seems  little  doubt 
that  these  and  subsequent  innovations  will  eventually  dramatically  alter  the 
structure  and  character  of  the  industry  in  the  advanced  industrial  economies. 
However,  the  rate  at  which  this  transformation  will  take  place  is  still  open  to 
question  given  the  deeply  rooted  and  inbred  nature  of  some  of  the  structural  and 
institutional  problems  referred  to  above. 

Grading,  laying  out.  marker  making,  and  cutting  have  traditionally  been 
separate  and  highly  skilled  manual  tasks.  Given  the  value  of  the  cloth  in  the  total 
costs  of  the  finished  product  (often  reaching  5(1  per  cent),  the  phase  of  laving  out 
patterns  on  the  cloth  is  crucial  if  wastage  is  to  be  kept  at  a  minimum.  Likewise, 
cutting  the  cloth  precisely  according  to  the  lay  is  equally  important  particularly 
since  error  at  this  stage  can  lead  to  defective  garments  at  the  assembly  stage.  The 
sequence  of  tasks  from  grading  through  to  cutting  have  been  the  only  operations 
for  which  automation  with  microelectronics  has  significantly  bridged  the  gap 
between  what  were  previously  discrete  activities.  Technology  is  now  available  that 
combines  computerised  pattern  grading  with  optimal  pattern  layout,  marker 
duplication  facilities  and  electronically  controlled  cutting.  Several  firms,  notably 
Camsco  and  Gerber  in  the  United  States  and  Laser  l.ectric  in  France  olfer  a 
mini-computer  based  system  which  allows  operators  already  skilled  in  traditional 
techniques  to  increase  the  speed  of  grading  and  laying  out  from  2  to  6  times  — 
grading  which  previously  took  4  days  now  takes  only  I  hour — while  simul¬ 
taneously  reducing  waste  from  between  two  ami  live  per  cent.  When  the  volume  ol 
fabric  usage  runs  as  highly  as  $1(1  million  as  is  the  case  in  a  number  of  medium 
sized  firms  even  a  2  per  cent  fabric  savings  is  substantial  considering  the  low  profit 
margin  per  unit.  The  outright  purchase  of  these  systems,  however,  costs  between 
$5(HI.(IIMI  and  $6(1(1. (MM)  ami  necessitates  maintenance  contracts  in  the  range  ol 
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$l.StN)-$2.bOI>  per  month.  Not  surprisingly,  the  sizeable  initial  investment  and  the 
high  fixed  and  running  eost:  have  led  to  the  establishment  of  service  bureaus  which 
offer  these  services  to  users  who  cannot  justify  purchasing  the  systems  themselves. 

Cutting  technology,  having  remained  static  until  the  early  1070's  has  moved 
from  a  manual  technique  using  a  hand  held  electrical  or  mechanical  knife  to 
completely  mechanical  cutting  that  is  electronically  controlled.  A  decade  of 
experience  has  seen  the  virtual  demise  of  automatic  die  cutting,  as  well  as  the  use 
of  lasers  and  high  speed  water-jets  to  perform  cutting.  These  have  largely  been 
superceded  technically  by  the  Gerber  computer  controlled  cutter  which  in¬ 
corporates  a  self  sharpening  blade.  This  machine,  which  requires  complete 
re-engineering  of  the  cutting  room  to  attain  maximum  efficiencies  costs  around 
$h0(’.l)()0-$l.(KHUKI(>  and  employs  the  programming  facilities  offered  by  the  C'amsco 
or  Gerber  marker  makers  described  above.  This  has  greatly  reduced  the  time 
involved  in  these  phases  of  the  process  from  about  one  hour  to  a  maximum  of  four 
minutes  per  suit.  Skilled  labour  input  is  reduced  dramatically  with  savings  of  up  to 
HUM)  per  cent  reported  by  some  firms  in  their  marking  and  cutting  workforce. 

Although  technologically  impressive,  these  innovations  are  associated  with 
activities  which  give  only  limited  increases  to  value  added.  And  given  the  high 
level  of  investment  required  these  can  only  be  afforded  by  the  larger  firms. 

While  the  value  of  fabric  is  a  major  proportion  of  final  costs  these  costs  are 
comparable  for  manufacturers  worldwide.  It  is  in  the  area  of  reducing  labour 'costs 
in  the  assembly  stage,  accounting  for  about  SI)  per  cent  of  all  labour  costs,  where 
savings  are  required  if  any  dramatic  shifts  in  comparative  advantage  in  favour  of 
the  developed  countries  are  to  occur.  The  technical  changes  which  have  occurred 
in  the  sewing  room,  while  significant  for  certain  sub-processes,  are  nowhere  near 
the  same  magnitude  as  seen  in  earlier  phases  of  the  garment-manufacturing  process. 

The  range  of  different  sewing  tasks  that  need  to  be  carried  out  at  the 
assembly  stage  is  very  wide  and  can  involve  complicated  stitches  requiring  a  very 
great  deal  of  skill.  In  most  cases,  highly  irregular  shapes  of  different  lengths  are 
involved — all  of  which  change  as  fashions  vary.  To  compound  the  problem,  many 
factories  are  required  to  make  only  a  few  units  of  the  same  size  and  shape  at  any 
one  time,  and  often  have  to  mix  batches  and  orders. 

The  technical  problems  for  mechanising  and  automating  such  a  process  are  as 
obvious  as  they  arc  formidable.  The  use  of  microelectronics  has.  however,  allowed 
for  two  types  of  semi-automatic  sewing  which  although  they  do  not  completely 
replace  the  operator,  do  increase  productivity  while  at  the  same  time  reducing 
skill  levels  and  training  time.  The  first  incorporates  a  dedicated  microprocessor  in 
specialised  pieces  of  equipment  for  small  parts  assembly  i.e.  collars,  cuffs,  belt 
loops  and  pocket  setting.  These  machines  produced  by  a  wide  range  of  firms 
including  Union  Special.  Pfaff.  Durkoff.  Neechi.  Juki  and  Reece,  cost  in  the  range 
of  $I5-40.(MM).  and  allow  a  high  volume  producer  to  increase  productivity  by 
anywhere  from  50  to  300  per  cent  bv  increasing  the  speed  and  combining  a  number 
of  operations,  e.g.  in  the  case  of  collar  attachment,  these  machines  reduce  the 
number  of  operations  from  eleven  to  three. 

Long  runs,  infrequent  style  changes  and  more  than  one  operating  shift  are 
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necessary  for  these  reliable,  extremely  efficient,  but  relatively  inflexible  machines. 
The  second  category  of  sewing  innovations  is  distinguished  by  the  use  of 
programmable  memory  ehips.  At  live  to  eight  thousand  dollars  these  machines  can 
be  computer  programmed  and  controlled  to  perform  a  large  variety  of  stitches  in 
either  decorative  or  functional  sewing  tasks.  When  combined  with  photo-electric 
edge  sensing  equipment,  these  machines  will  monitor  the  edge  of  the  material  to  be 
sewn  and  disengage  the  needle  when  required.  ( )nc  leading  manufacturer  quotes  an 
independent  evaluation  of  this  system  which  claims  that  productive v  is  improved 
between  25  and  hf>  per  cent  for  a  variety  of  operations  such  as  top  stitching  collars, 
setting  shirt  pockets  and  attaching  collars. 

With  approximately  80  per  cent  of  the  average  garment  manufacturer's  labour 
and  capital  costs  associated  with  the  assembly  phase,  the  subsequent  concen¬ 
tration  of  innovative  activity  in  that  area  is  justified.  Given  the  current  technical 
difficulties  and  potential  savings  in  the  sewing  room  it  is  also  hardly  surprising  that 
the  finishing  stage  has  been  relatively  neglected.  This  is  reinforced  by  the 
pervasive  attitude  among  management  that  the  function  of  pressing  is  primarily  in 
making  the  product  "presentable"  or  'saleable  rather  than  an  essential  component 
of  value  added. 

This  attitude  is  likely  to  change  as  modernisation  in  the  industry  fosters  more 
sophisticated  methods  of  cost  justification.  Two  capital  equipment  manufacturers 
recognising  that  the  III  per  cent  of  capital  expenditure  estimated  for  this  stage  also 
signifies  a  high  degree  of  labour  intensity,  have  now  incorporated  microelectronics 
into  their  pressing  equipment. 

Magpi/Sussman  and  C'ertus  have  introduced  first  generation  pressing 
equipment  for  jeans,  slacks  and  suits  which  incorporates  microelectronics.  In  flat 
pressing  jeans  using  this  equipment.  6  pairs  of  jeans  can  be  pressed  per  minute,  or 
over  2.000  pairs  per  day.  while  suits  can  be  pressed  at  the  rate  of  400  per  day. 
While  Certus"  equipment  goes  some  way  in  providing  a  more  continuous  pressing 
of  separate  parts  of  a  garment  (i.e.  sleeves,  armholes,  shoulders  etc.)  and 
Sussman's  allows  the  operator  to  choose  from  12  pressing  variables  (i.e.  steam 
pressure,  temperature,  etc.)  neither  machine,  whose  costs  range  from  $50,000  to 
$200,000,  has  operated  under  production  conditions  long  enough  for  an  accurate 
assessment  of  their  operating  performance.  What  is  currently  evident  is  that  for  a 
limited  number  of  products  (jackets,  jeans)  these  machines  can  be  used  to  reduce 
both  training  times  and  operator  skills,  previously  required  to  ensure  quality. 


IMPLICATIONS  FOR  THIRD  WORLD 


Wiim.e  ntt  tin  i  v  automated  garment  production  system  is  not  at  present  a  reality, 
the  trends  in  technical  change  and  the  expectations  in  the  industry  are  unmistak¬ 
ably  oriented  in  the  direction  of  increasingly  comprehensive  systems  develop- 
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ment — although  it  is  likely  that  change  will  continue  to  be  gradual  rather  than 
rapid — extending  into  medium  to  long  term  as  opposed  to  the  overnight  changes 
predicted  by  some  observers. 

The  structural  and  institutional  problems  discussed  earlier  which  impeded  the 
historical  rate  of  technical  change,  will  also  slow  the  rate  at  which  MBIs  are 
introduced  by  manufacturers  in  the  developed  countries.  The  high  capital  costs  of 
the  systems  and  the  advanced  management  and  maintenance  skills  required  to 
operate  them  efficiently  means  that  the  large  manufacturers  w'ill  be  best  placed  to 
use  the  equipment.  Interestingly,  these  large  firms  are  also  those  most  heavily 
involved  in  olfshore  manufacturing  and  producing  under  USA  S07.1HI  import 
type  clauses.  Hence,  they  will  be  able  to  very  accurately  gauge  the  relative  costs  of 
producing  garments  olfshore  using  cheap  foreign  labour  as  opposed  to  home  based 
production  using  the  advanced  technology. 

Although  it  has  not  happened  yet.  to  any  great  extent,  there  is  a  feeling 
among  the  large  producers  that  a  large  share  of  offshore  production  will  be 
brought  hack  In  those  cases  where  firms  have  located  manufacturing  facilities  in 
developing  countries  with  large  domestic  markets,  we  would  expect  that  the 
equipment  would  be  introduced  if  competitive  conditions  required  it.  Both  of  these 
scenarios  have  significant  implications  for  developing  countries. 

Locally  owned  Third  World  firms  produce  and  export  an  extremely  wide 
range  of  garments  that  vary  enormously  in  terms  of  quality  and  cost.  Tradition¬ 
ally,  they  have  concentrated  their  efforts  on  standardised  products  of  low  to 
medium  quality  which  have  a  wide  demand  in  western  countries — blue  jeans, 
skirts,  blouses,  shirts,  jackets,  etc.  More  recently,  however,  they  have  been 
successfully  moving  up  market'  with  their  exports  and  are  increasingly  competing 
with  developed  country  producers  in  high  fashion  sub-sectors  such  as  suits  and 
dresses,  where  profit  rates  are  higher  and  there  are  fewer  tariff  barriers.  Their 
comparative  advantage,  however,  remains  based  on  cheap  labour  rather  than  on 
improved  technological  capability  . 

Although  Third  World  firms  do  have  access  to  quite  a  large  range  of 
techniques  on  the  international  machinery  market,  they  tend  to  rely  extensively 
on  conventional  multi-purpose  machines  and  cheap  labour  to  manually  perform 
the  tasks  which  will  become  increasingly  automated  in  the  developed  economies. 
This  combination  gives  them  the  capacity  to  mass  produce  standardised  products 
at  low  prices  and  enables  them  to  respond  quicklv  to  ever  changing  fashion 
requirements  and  competitive  conditions.  These  characteristics  will  allow  Third 
World  producers  to  resist  the  effects  of  microelectronic  based  technical  change. 
But  this  ability  to  resist  must  gradually  be  eroded  by  the  combined  effects  of  rising 
domestic  wages,  higher  and  broader  tariff  barriers  and  innovations  increasingly 
directed  at  precisely  the  activities  where  they  now  enjoy  comparative  advantage. 
As  we  have  already  mentioned  the  crucial  variables  in  this  process  will  be  the  rate 
at  which  these  applications  will  be  developed  and  their  speed  of  diffusion  within 
the  advanced  industrial  countries.  Across  subsectors,  this  will  be  an  irregular  and 
discontinuous  but  nevertheless  inexorable  process  that  is  already  signposted  by 
current  developments. 


AD  P  0  0 1 4  8 1. 


New  Technology  and  Employment: 
Extensions  to  the  Case  of 
Developing  Countries 


P.  Stoneman 

University  of  Warwick.  L  halt'd  Kingdom 


1.  INTRODUCTION 


This  i>ai>i-:r  is  in  the  nature  of  a  report  on  research  proceeding.  Three  earlier 
papers  (Stoneman.  )l)SO(a).  ld<SO(b).  ll)Kl(a».  have  discussed  an  approach  to  the 
analysis  of  the  impact  of  new  technology  on  employment  which  is  reported 
further  in  this  paperrThe  main  purpose  of  this  work  is  to  attempt  to  get  away 
from  the  microeconomic  analysis  of  much  of  the  work  on  the  impact  of  new 
technology  and  to  consider  the  macroeconomic  questions.  I  am  quite  willing  to 
accept  that  if  a  firm  uses  microelectronic  technology  then  it  may  well  produce  a 
given  level  Tif  output  with  less  labour.  However  the  impact  on  the  demand  for 
labour  in  the  whole  economy  depends  on  many  other  factors  and  that  is  what  is 
discussed  here. 

Nf'I'he  main  body  of  the  work  reported  on  here  was  designed  for  the  analy  sis  of 
a  closed  developed  economy.  In  the  Appendix  -b$low -the  details  of  the  model 
itself  are  discussed.  In  section  2  we  report  on  the  employment  paths  thai  the 
model  predicts  will  result  from  the  introduction  of  new  technology,  and  at  that 
stage  we  will  keep  formal  analysis  to  a  minimum  to  save  space  and  improve 
clarity.  In  section  3  we  discuss  the  issues  that  will  arise  when  the  model  is 
extended  to  an  open  economy.  In  section  4  the  issues  that  are  relevant  in  the 
developing  economy  context  will  be  discussed.  In  section  5  conclusions  are  drawn. 
One  point  should  be  made  at  this  point  that  is  important  to  the  whole  analvsKof 
this  paper.  In  much  of  the  literature  in  this  area  it  seems  to  be  implicitly  assumed 
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Such  a  process  will  create  problems  for  some  Third  World  producers 
particularly  those  countries  which  are  really  only  beginning  to  develop  their 
apparel  industries.  The  renewed  strength  of  western  manufacturers  and  the  ? 
already  entrenched  position  of  the  more  advanced  developing  countries  will  work 
against  anv  dramatic  expansion  of  market  opportunities  for  the  least  developed 
countries  of  the  sort  that  fuelled  industrialisation  for  the  NK  V  However  the  die  is 
not  yet  cast  and  some  time  will  elapse  before  these  changes  really  begin  to  take 
effect.  In  the  intervening  period,  these  poorer  developing  countries  will  need  to 
make  a  much  clearer  assessment  of  their  strategies  to  develop  the  garment  sector 
in  light  of  the  effects  of  microelectronics  on  the  structure  of  the  industry  in 
western  economies. 
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that  ness  technologs  is  introduced  overnight.  A  basic  principle  underlying  our 
analysis  is  that  (he  change  to  ness  technology  is  a  time  intensise  process.  It  can 
take  20  sears  for  a  ness  technology  to  he  fully  diffused.  It  is  this  period  during 
svhich  slilfusion  is  occurring  in  which  we  are  interested.  The  end  result  of  the 
process  is  almost  irrelevant  given  the  rate  at  svhich  ness  technologies  appear  in  the 
modern  world.  Similarly  it  becomes  very  important  as  to  how  impacts  will  vary 
with  the  speed  of  diffusion.  Thus  the  analysis  of  the  impact  of  different  slilfusion 
speeds  is  another  of  our  objectives. 

The  debate  on  the  impact  of  technological  change  on  employment  has  a  long 
history.  Evers  so  often  economics  bursts  into  a  Hurry  of  activity  on  this  s|uestion. 
The  current  concern  svith  the  topic  has  been  promptest  hs  the  realisation  of  the 
potential  of  microelectronics.  This  realisation  has  generated  a  number  of  com¬ 
mentaries  (e.g.  Freeman.  ll)7K,  Barron  and  C'urnow.  Il)7ff.  Jenkins  and  Sherman. 
lff7ff).  the  major  predictions  of  svhich  are  that  the  introduction  of  ness  technologs 
will  lead  to  unemployment.  A  rider  to  tins  is  that  the  faster  new  technology  is 
introduced  (ignoring  international  competitive  aspects)  the  higher  ss ill  be  the 
unemployment  resulting.  Unfortunately  much  of  this  literature  is  either  devoid  of 
theory,  or  if  theory  is  included  it  is  implicit  rather  than  explicit.  The  outcome  of 
this  is  that  much  of  the  literature  ignores  what  Heertje  (ll>77)  calls  compensation 
effects.  In  essence,  if  a  labour  saving  technology  is  introduced  in  one  sector  of  the 
economy  there  may  well  he  automatic  responses  in  the  economy  t hat  lead  to 
increased  employment  elsewhere.  Compensation  effects  fall  into  three  groups; 

(1)  Technological  multiplier  effects.  These  can  be  exemplified  as  the  employ  men* 
creating  effects  in  industry  /  re  wilting  from  the  introduction  of  a  new  technologs 
in  industry  i.  for  a  given  final  demand  sector  Thus  if  new  teclmologs  is  wholly 
embodied  the  introduction  of  new  technology  will  mean  increased  demand  on 
the  capital  goods  sector  and  thus  employment  effects  in  that  sector. 

(2)  Income  effects.  If  new  technology  leads  to  changes  in  income  levels  or 
distribution  then  the  pattern  of  final  demand  may  change  w  ith  consequent  effects 
on  employment. 

(3)  Price  effects.  New  process  technology  will  probably  mean  lower  costs  and  thus 
lower  prices.  New  product  technology  should  mean  lower  quality  adjusted 
prices.  The  consequent  demand  increases  should  stimulate  employment. 

In  this  paper  we  consider  till  three  compensation  effects,  technological 
multiplier  effects  are  introduced  by  using  a  two-sector  framework,  income  effects 
are  introduced  bv  linking  aggregate  demands  to  wages  and  profits  and  price 
effects  tire  introduced  by  linking  prices  to  costs.  Prices  will  not.  however,  be 
considered  as  perfectly  flexible.  It  is  well  known  (Neisser.  Id42)  that  it  pri  •  s  react 
to  notional  excess  demands  and  supplies  in  a  Walrasian  manner  then  tech¬ 
nological  change  will  not  cause  unemployment.  In  conformity  with  the  Keynesian 
v  iew  of  the  world,  prices  will  not  be  allowed  to  so  react.  I  Inis  technological 
unemployment  is  a  possibility. 
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2.  TIME  PATHS  OF  EMPLOYMENT 


Is  mi  aiti  m>i\  (p.  27(1).  the  model  is  presented  in  some  detail.  In  this  section  re¬ 
present  some  results  on  the  model's  predictions  on  the  time  path  of  emplovmenl 
and  the  conditions  gov e ruing  these  time  paths.  The  model  indicates  that  there  are 
three  important  factors  to  consider  (i)  the  wage  path  (ii)  the  ditfusion  speed  (iii) 
the  technical  coefficients.  In  this  section  we  will  illustrate  lime  paths  of  emplov- 
ment  under  two  ditferent  wage  regimes,  discuss  how  the  paths  will  depend  on 
technical  coellicients  anil  then  discuss  how  they  change  as  the  ditfusion  speed 
varies.  We  will  not  he  proving  the  statements  we  make,  these  proofs  if  required 
can  he  found  in  Stoneman  (PfSIa). 

(it >  Hit'  lived  wage  ptilli.  hinder  this  regime  the  wage  remains  lived  during 
the  whole  of  the  transition  at  the  level  prior  to  the  introduction  of  the  new  tech¬ 
nology  \Ve  then  consider  the  behaviour  of  employment  in  two  stages.  We  mat 
then  show  that  in  Stage  1.  the  stage  where  both  old  and  new  capital  goods  are 
being  built  and  used,  that  labour  demand  will  increase  relative  to  labour  supply. 
In  Stage  2  where  only  the  new  capital  good  is  being  produced,  but  new  and  old 
are  being  used,  for  higher  values  of  t  (time)  this  increase  will  continue.  However 
under  certain  conditions,  the  ratio  of  labour  demand  relative  to  labour  supply  (y, ) 
may  fall  for  a  period.  These  conditions  are  neither  simple  to  state  nor  clarify  .  In 
f  igure  I  the  two  possibilities  are  illustrated  (although  it  should  be  . cnlised  with  all 
these  graphs  that  curvatures  may  be  incorrect  for  as  yet.  1  have  not  been  able  to 
sign  the  second  order  derivatives  involved). 

The  died  of  an  increase  in  the  diffusion  speed  under  this  regime  is  to  reduce. 
7.  the  length  of  Stage  1.  but  to  increase  employ  ment  for  all  t  T.  It  has  not  been 
possible  to  find  the  etfecis  in  Stage  2. 

(h)  Thi’  changing- wage  [null.  In  this  scenario  the  wage  is  allowed  to  increase  as 
new  technology  is  introduced  such  as  to  keep  the  overall  rate  of  profit  in  the  economy 
constant.  In  Figures  2  and  3  we  show  two  possible  time  paths  for  the  employment 
ratio,  y,.  predicted  from  the  model.  In  Figure  2.  h,n,!b:<t:  > /3,  /f-  and  in  Figure  3 

The  important  condition  determining  the  time  path  of  employment  is  the 
ratio  b,or,lb;a:  to  /f  ,//T.  If  the  new  technology  saves,  relative  to  the  old  technology  , 
more  labour  directly  than  indirectly  i.e.  it  may  be  described  as  relatively  labour 
saving  rather  than  capital  saving,  then  the  employment  ratio  will  initially  hill  (in  Stage 
I )  and  then  rise  (in  Stage  2).  If  it  is  relatively  capital  saving  the  employment  ratio  will 
initially  rise  (in  Stage  I)  then  fall  then  rise  again  (in  Stage  2). 

The  effect  of  tin  increase  in  the  diffusion  speed  is  to  always  reduce  T.  the 
length  of  Stage  1.  However  in  Figure  1.  y,  will  be  higher  for  till  t  <  T.  in  Figure  2 
lower.  In  Stage  2  employment  will  he  lower  in  Figure  I.  and  probably  higher  in 
Figure  2.  but  we  have  not  been  able  to  prove  this  latter  point  conclusiv  ely . 

As  one  can  see  from  this  brief  summary  of  results,  there  tire  no  simple 
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Figure  1.  Kmployment  Ratios:  Fixed  Wage  Path 
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Figure  2.  Kmployment  Ratio:  Increasing  Wages 
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Figure  3.  Employment  Ratio:  Increasing  Wages 


predictions  on  how  employment  will  react  to  new  technology.  Even  though  we 
have  allowed  our  technological  change  to  he  labour  saving  for  a  firm  (/3,  >  0:)  and 
also  be  capital  saving  (/>,<*,  >/>;«_■)  we  can  still  illustrate  increases  in  labour 
demand.  Such  is  the  insight  derived  from  macroeconomic  analysis. 


3.  EXTENSIONS  TO  AN  OPEN  ECONOMY 


Tut:  to  si  t  is  detailed  above  are  derived  from  a  model  of  a  closed  economy  in 
which  all  technological  change  is  of  the  process  innovation  type.  When  we  open 
up  the  economy  to  trade  we  have  to  consider  two  major  modifications. 

(i)  If  we  maintain  the  assumption  of  only  process  innovation  occurring  then 
in  a  world  with  trade  we  must  consider  how  the  economy  will  develop  when  it  is 
possible  that  new  type  capital  goods  will  be  imported  rather  than  produced  at 
home.  At  first  glance  it  appears  that  if  new  type  capital  goods  are  imported  then 
the  employment  creating  impact  of  the  technology  multiplier  effect  will  no  longer 
operate  and  thus  technological  unemployment  becomes  more  likely.  However  a 
simple  observation  makes  one  query  this  reasoning.  If  new  type  capital  goods  are 
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to  he  imported  (whereas  old  type  were  produced  at  home)  then  the  new  type  will 
have  to  be  paid  for.  The  only  way  that  they  can  he  paid  for  in  the  long  run  is  h\ 
home  production  of  other  goods  for  export.  Such  production  must  mean  the 
employment  of  labour.  In  principle  therefore,  although  opening  up  the  economy 
in  this  manner  will  affect  our  results,  there  is  no  presumption  that  unemployment 
is  any  more  likely. 

(ii)  When  we  relax  the  assumption  that  innovation  is  only  of  the  process  type 
and  also  allow  product  innovation,  a  further  set  of  complications  arise  in  the  open 
economy.  1  can  see  no  reason  why  the  model  of  the  closed  economy  discussed 
above  should  be  affected,  it  is  only  in  the  open  economy  context  that  the  matter  is 
relevant.  Essentially  if  innovation  is  of  the  product  improvement  type  and  the 
home  country  does  not  take  up  the  new  technology  as  last  as  other  countries  then 
home  demand  for  consumer  goods  may  be  diverted  towards  imports,  foreign 
demand  may  be  diverted  away  from  exports,  and  foreign  buyers  may  be  unwilling 
to  accept  home  goods  in  exchange  for  foreign  produced  new  type  capital  goods. 
Such  impacts  will  tend  to  reduce  the  total  compensation  demand  effects  in  the 
economy. 

However  the  issue  one  must  consider  here  is  to  w  hat  extent  will  these  factors 
be  offset  by  price  changes.  If  the  home  producers  fail  to  innovate  with  new 
products  can  the  markets  be  maintained  by  price  reductions.’  These  price  reduc¬ 
tions  could  of  course  be  the  result  of  movements  in  a  flexible  exchange  rate.  If 
sue))  price  changes  did  occur  then  the  impact  on  the  home  economy  of  not 
introducing  new  technology  would  be  lower  real  wages  rather  than  lower 
employment. 

These  comments  indicate  that  work  in  this  area  has  still  got  a  long  way  to  go. 
but  one  should  not  always  start  with  pessimistic  expectations  on  employment. 


4.  THE  SPECIAL  EACTORS  INVOLVED  IN  ANALYSING 
DEVELOPING  COUNTRIES 


I  m  i  it  vi  him  a  fair  way  to  start  any  analysis  of  the  problems  facing  developing 
nations  in  a  world  of  technological  change  is  to  characterise  them  as  (a)  skill 
deficient  (b)  labour  intensive  and  short  of  capital  (c )  dependent  on  the  developed 
nations  as  a  market  for  their  products  and  as  suppliers  of  technology  and  (cl )  as 
followers  rather  than  innovators.  I  will  also  find  it  useful  to  characterise  them  as 
having  dual  economies  the  parts  of  which  I  will  call  the  rural  and  urban  sectors. 
Such  a  view  is  a  characterisation,  developing  countries  do  differ  from  one  another. 
Thus  for  example  it  may  he  invalid  to  lump  together  the  S.E.  Asian  economies 
such  its  S.  Korea  with  its  current  bouyaut  elect rical/electronic  sector  with  Sri 
Lanka  which  does  not  have  such  a  sector,  but  as  long  as  this  is  held  in  mind  we 
should  not  be  too  concerned. 
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III  1672  the  II-O  published  ihe  results  of  a  round  table  discussion  on  the 
Manpower  Problems  Associated  with  the  Introduction  of  Automation  and  Ad¬ 
vanced  Technology  in  Developing  Countries  (ILO.  1672).  In  many  ways  the 
issues  discussed  in  that  volume  are  as  relevant  today  as  they  were  in  1672. 
There  are  essentially  three  issues. 

(i)  What  is  the  potential  impact  of  new  technology  on  a  developing  country'.’ 

(ii)  What  barriers  exist  to  the  introduction  of  new  technology  and  can  the\ 
be  removed? 

(iii)  Should  the  introduction  of  new  technology  he  "encouraged  or  inhibited? 

As  far  as  the  first  issue  is  concerned  I  can  see  no  good  reason  why  the 

analysis  developed  above  for  a  developed  economy  should  not  apply  to  the 
modern  (or  urban)  sector  of  a  developing  economy  i.e.  that  the  diffusion  speed, 
wage  dynamics,  trading  environment  and  technological  characteristics  should 
determine  the  employment  impact.  It  is  only  once  these  details  have  been 
specified  that  one  can  detail  the  employment  path. 

Of  course,  like  all  theoretical  models  the  above  only  provides  the  core  of  our 
analysis,  but  it  is  worth  mentioning  that  in  the  ILO  Report  (op.  cil.)  at  least  two 
authors  are  implicitly  discussing  issues  in  the  context  of  similar  two  sector  models. 
Although  this  model  seems  relevant  to  the  urban  sector  we  must  still  consider  the 
impact  on  the  rural  sector  and  we  shall  mention  that  below. 

The  second  issue  concerns  the  factors  that  might  encourage  or  limit  the 
introduction  of  the  new  technology  in  a  developing  economy.  Here  the  list  of 
possible  barriers  is  simple  to  generate:  (a)  capital  shortages  (b)  lack  of  foreign 
exchange  (c)  skill  and  knowledge  deficiencies  (d)  information  deficiencies  (e) 
labour  opposition  etc.  There  seems  to  be  little  advantage  in  expanding  the  list 
further  here,  it  is  surely  discussed  more  fully  in  other  papers.  My  own  feeling 
however  is  that  such  factors  will  conspire  to  produce  slow  diffusion  speeds  in 
developing  countries  and  thus  we  may  expect  the  time  paths  of  employ  ment  with 
slow  diffusion  speeds  as  detailed  above  to  be  the  relevant  ones. 

Finally  we  come  to  the  question  of  whether  the  introduction  of  new  tech¬ 
nology  should  be  encouraged  or  inhibited.  Here  I  want  to  consider  three  district 
areas 

(a)  Should  private  firms  be  encouraged  or  inhibited  from  using  the  new 
technology? 

(b)  Should  the  government  encourage  the  use  of  microelectronics  in  the 
public  sector? 

(c)  Should  developing  countries  attempt  to  develop  a  microelectronics 
production  capability? 

In  ILO  (op.  cil.)  it  is  stated  that  developing  countries  should  use  new 
technology  when  “the  productivity  and  profitability  of  ultra-modern  equipment 
overcomes  the  properly  weighted  private  and  social  cost  of  all  inputs  '.  One 
cannot  disagree  with  this  statement,  but  until  one  has  detailed  the  properly 
weighted  private  and  social  costs  and  benefits  one  has  not  got  very  far.  Moreover 
to  provide  such  detail  one  needs  knowledge  of  opportunity  costs,  which  of  course 
is  no  simple  matter.  However  holding  this  view  in  mind  let  us  discuss  (c)  above 
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first  of  all.  It  would  seem  clear  to  me.  looking  from  the  point  of  view  of  a 
developed  country  that  is  currently  attempting  to  develop  a  micro-electronic 
production  capability,  that  even  with  resources  of  electronic  and  software  exper¬ 
tise  available  this  is  a  very  expensive,  capital  intensive,  risky  enterprise.  In  the 
U.K.  the  opportunity  cost  of  funds  is  probably  much  lower  than  in  a  developing 
country  (consider  for  example  relative  returns  to  agricultural  improvement)  and 
yet  even  so  such  an  investment  is  only  marginally  desirable.  Given  this  I  cannot 
see  that  it  is  a  desirable  path  for  a  developing  country  to  follow. 

I  will  take  it  therefore  that  the  major  part  of  any  microelectronics  used  in  a 
developing  country  will  be  imported.  Consider  then  whether  the  private  firm 
should  use  microelectronics.  The  private  decision  will  be  made  upon  the  basis  of 
private  costs  and  benefits.  Essentially  will  the  use  of  microelectronics  be  profitable 
given  the  prevailing  domestic  and  world  prices'.’  If  the  answer  is  yes  then  the  firm 
will  use  them.  The  welfare  question  is,  should  they  be  used  and  the  answer  to  this 
centres  on  the  social  costs  and  benefits. 

(i)  What  is  the  opportunity  cost  of  the  foreign  exchange,  could  the  foreign 
exchange  be  used  for  more  socially  beneficial  objectives.’ 

(ii)  What  will  be  the  impact  on  income  distribution'.’  If  the  use  of  micro¬ 
electronics  creates  a  highly  paid  skilled  class  is  it  desirable.’ 

(iii)  What  would  be  the  effects  of  changes  in  urban  employment  and  wages 
on  the  flow  of  labour  from  the  rural  sector  and  thus  the  overall 
unemployment  in  the  economy  and  agricultural  output  .’ 

(iv)  What  is  the  opportunity  cost  of  the  capital  invested  in  the  new  machines, 
irrespective  of  the  opportunity  c  st  of  foreign  exchanges.’  Here,  the 
relatively  lower  price  of  microelectronic  devices  relative  to  mechanical  or 
electro-mechanical  alternatives  may  well  argue  in  the  favour  of  micro¬ 
electronics. 

These  answers  are  unfortunately  framed  as  questions  but  I  hesitate  to  be  any 
more  precise.  Essentially,  the  decision  on  the  desirability  ol  the  use  of  micro¬ 
electronics  is  one  of  a  country's  social  objectives.  However.  I  might  say.  that  if  the 
developing  country  is  trading  in  world  markets  then  the  product  innovation 
aspects  of  microelectronics  may  well  be  so  strong  that  no  other  investment 
opportunity  has  such  low  opportunity  costs.  The  cost  of  non  use  may  well  exceed 
the  cost  of  use. 

When  we  turn  to  government  decisions  on  the  public  sector  the  same 
questions  arise  again.  However  the  main  reason  for  considering  this  as  a  separate 
set  of  decisions  is  that  one  example  nicely  illustrates  how  microelectronics  differs 
from  earlier  technological  advances.  That  example  is  in  telecommunications.  A 
basic  requirement  of  any  developed  nation  is  an  efficient  telecommunication 
system.  Advances  in  microelectronics  have  generated  systems  that  are  both  labour 
and  capital  saving  with  respect  to  old  technology.  Usually  one  is  discussing  capital 
using  labour  saving  technologies.  In  a  developing  country  building  a  telecom¬ 
munications  network,  there  can  therefore  be  no  reason  (apart  from  a  high  shadow- 
price  of  foreign  exchange  combined  with  domestic  production  of  mechanical 
exchanges)  not  to  use  microelectronics.  It  is  this  capital  saving  nature  of  micro- 
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electronics  that  makes  it  so  appealing  to  countries  that  sutler  capital  shortages 
(have  a  high  opportunity  cost  of  capital). 

If  one  accepts  therefore  that  there  are  definitely  cases  where  developing 
economies  should  use  microelectronics  the  next  question  that  arises  is  at  what 
speed  should  the  acceptance  take  place?  The  thrust  of  the  theoretical  work  above 
is  that  different  diffusion  speeds  have  very  different  implications  as  to  impacts  on 
the  economy.  I  am.  in  this  circumstance,  going  to  avoid  answering  this  question, 
despite  its  crucial  importance.  All  1  can  say  is  that  it  is  not  necessarily  the 
case  that  fastest  or  slowest  is  more  desirable.  Only  once  one  gets  much  further 
into  the  theoretical  analysis  of  the  impact  of  different  diffusion  speeds  will  the 
answer  become  clear. 


5.  CONCLUSIONS 


Tnr.  major  con<  i.osions  to  be  drawn  from  this  paper  are  qualitative  rather  than 
quantitative.  The  analysis  of  the  impact  of  new  technology  is  not  simple  nor  are 
conclusions  drawn  from  such  analysis  easily  interpreted.  However,  if  nothing  else, 
it  is  hoped  that  this  paper  shows  that  such  analysis  must  be  dynamic,  and  macro- 
orientated.  However  it  also  shows  that  factors  such  as  wage  paths,  diffusion  paths 
and  technological  characteristics  are  the  keys  to  deriving  any  conclusions  and  thus 
any  conclusions  one  draws  are  only  as  valid  as  the  assumptions  one  makes  on 
these  key  factors. 


APPENDIX— THE  MODEL 


As  onf:  of  nth  m  y  factors  to  be  analysed  is  the  technology  multiplier  effect,  the 
model  is  a  two-sector  one  with  a  consumption  goods  and  a  capital  goods  sector.  We 
will  consider  only  process  innovations,  and  we  will  assume  that  all  process 
innovations  are  wholly  embodied.  Thus  to  change  technology  a  whole  new  set  of 
capital  goods  is  required.  We  will  assume  the  economy  is  closed. 

We  consider  two  technologies,  label  led  I  and  2.  that  are  the  old  and  new 
respectively.  Both  capital  good*-  are  made  wholly  by  labour  (although  circulating 
capital  could  be  allowed)  but  consumption  goods  are  made  by  capital  and  labour. 
The  technology  of  capital  goods  production  is  considered  in  this  manner  for 
it  yields  considerable  simplification;  however  the  omission  of  a  capital  goods  input 
from  capital  goods  production  will  bins  any  compensation  effects  we  find.  We 
represent  the  quantity  relations  of  the  (wo  technologies  as  follows: 

X.i  >*,(',<  i  1.2 
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I„  '  fiX  +  b,.v„ 

i 

1.2 

(2l 

d  K„ 

X*  ~  1 f 

i 

1.2 

(7) 

where  K„  stoek  of  capital  gootl  /  in  time  / 

( output  of  consumption  goods  produced  using  capital  good  i  in  time  t 
I  „  labour  employed  producing  consumption  goods  and  capital  good  /  in 
time  / 

.»■„  output  of  capital  good  i  in  time  I. 

We  will  consider  that  capital  has  an  infinitely  long  physical  life  and  there  is 
thus  no  depreciation.  Total  abour  supply  will  he  given  be  (4). 

i .;  -  (4) 

We  will  consider  that  at  time  t  the  economy  is  in  the  process  of  making  the 
transition  from  using  technology  1  to  using  technology  2.  and  at  tiny  moment  in 
time  the  two  technologies  tire  used  in  consumption  goods  production  in  the 
proportions  I  -ft,:  6,.  We  specify  that  ff,  is  the  result  of  a  diffusion  process  the 
time  profile  of  which  can  be  represented  by  a  logistic  curve  (5). 


I  +  e\p(-T)  yt) 


This  logistic  diffusion  process  is  assumed  to  be  the  result  of  forces  outside  the 
model.  It  summarises  entrepreneurs'  technique  choice  behaviour,  subsuming 
within  it  their  expectations  and  anticipations  with  respect  to  future  prices  and 
profitability  of  the  new  technology.  The  theoretical  underpinnings  of  such  a 
relationship  can  be  found  in.  for  example.  Mansfield  (IdbS).  Davies  (IW). 
Stoneman  (I^blb.  IdSlc).  The  apparent  absence  from  this  paper  of  expec¬ 
tations,  profitability  impacts  on  technique  choice  or  explicit  technique  choice 
modelling,  is  thus  something  of  a  misapprehension  for  these  are  all  presumed 
within  (5).  It  is  also  further  assumed  that  the  policy  makers  can.  if  they  wish, 
control  v.  the  speed  of  diffusion.  They  are  assumed  to  he  unable  to  influence  the 
appearance  of  new  technology  (represented  by  r; ). 

We  will  assume  that  at  any  time  r  the  output  of  the  relevant  capital  good  is 
just  sufficient  to  meet  the  demands  of  the  consumer  goods  industry  subject  only  to 
v,  all.  Thus  we  have  (ft)  for  i  =  1.2 


d C  ,f  ...  rl f  a  . . 
A"  "■  dr  ”  "'  dr  ° 


if  «,  J4"-  ii 
dr 


((’) 


yielding  (7)  and  (8)  for  ,y„  '  1 1. 
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•V„ 


(>,) 


dfj 

(J/ 


c, 


df  / 


(7) 


A.', 


d C.  d«, 


dr 


a  C, 


dr 


(X) 


where  C -  (  j,  +  ( Defining  g,  =  d  log  ( ',/d r  we  may  slate  from  (7)  and  (X)  that 

v„  ->()  if  g,  '»  vfl, 

A:,  'HI  if  g,  >  v(0,  I) 

We  will  consider  the  transition  process  as  the  economy  moves  from  using  onl\ 
technology  I  to  only  technology  2  in  two  stages.  In  Stage  I  both  capital  goods  I 
and  2  are  produced  and  used.  In  State  2  only  capital  good  2  is  produced  hut  both 
I  and  2  are  used.  Thus  we  have 


Stage  I  g,  >  yd,  implying  v,  'Hi,  \:  >tl 
Stage  2  g,  <  yd,  implying  v,  =0 

We  will  show  that  in  Stage  2.  v;  >  0.  We  will  also  show  that  Stage  I  always  precedes 
Stage  2.  and  that  once  the  economy  is  in  Stage  2  it  never  reverts  hack  to  Stage  I 

These  quantity  relations  assume  that  there  is  only  one  type  of  labour,  and  we 
are  thus  assuming  no  skill  differentials.  To  the  extent  that  these  exist  we  will 
assume  that  on  the  job  (raining  can  remove  them  and  such  training  is  taken 
account  of  in  the  technical  coefficients.  In  this  part  of  the  paper  we  are  concerned 
with  the  aggregate  demand  for  labour  and  not  its  skill  breakdown  and  thus  skills 
(and  for  that  matter  the  geographical  location  of  labour)  are  for  till  intents  and 
purposes  ignored. 

Given  the  quantity  relations  we  will  now  consider  price  relations.  We  assume 
that  because  there  is  no  capital  used  in  capital  goods  production,  machines  are 
priced  at  their  labour  cost.  Let  iv  be  the  wage  rate  which  we  will  assume  to  be  the 
same  for  till  workers  no  matter  what  they  are  producing  or  which  machines  thc\ 
are  using.  Let  />,  be  the  price  of  machine  t  and  then  we  have  (c>) 

/>,  -  wh,  i  -  1.2  (lM 

Defining  r,  as  the  rate  of  profit  in  consumption  goods  production  from  the  use 
of  machine  /.  and  letting  the  consumption  good  be  the  numeraire  with  a  price  of 
unity,  then  (1(1)  holds. 


I  r,/),o,  i  wfi,  i  1.2  (lb) 

Lor  the  new  technology  to  be  superior,  and  therefore  for  the  entrepreneur's 
change  of  technique  to  be  rational,  technology  2  must  be  more  profitable  than 
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technique  1.  The  superiority  of  technique  2  can  be  local  or  global,  i.e.  it  can  apply 
for  one,  some  or  all  wage  rates.  We  will  assume  global  superiority  to  avoid 
switchbacks  from  new  to  old  technologies  with  changing  wage  rates.  For  tech¬ 
nology  2  to  yield  a  higher  profit  rate  (r:)  than  technology  1  (r, )  for  vv  we  require 
that 


/>i«,  >  and 

with  at  least  one  strict  inequality  holding.  We  will  be  assuming,  therefore,  that 
technology  2  is  absolutely  labour  saving  relative  to  technology  I  (i.e.  it  requires 
the  same  or  less  labour  in  both  direct  and  indirect  use).  This  would  seem  to  fit 
both  the  microelectronics  case  and  be  the  most  pessimistic  assumption  for 
unemployment  implications.  We  have  considered  the  behaviour  of  the  model 
when  technology  2  is  only  locally  superior  but  the  results  add  little. 

Given  the  price  and  quantity  relations  we  now  close  the  model  hv  specifying 
the  demand  environment.  We  assume  that  savings  can  be  represented  by  a 
classical  savings  function  with  all  wages  consumed,  all  profits  saved.  We  have 
experimented  with  a  proportional  savings  function  but  as  Hicks  (1965)  states,  it 
sits  much  less  happily  in  this  framework.  Defining  L,  =  Lu  +  we  may  then  write 

(ID 


C,  =  w,L,  (II) 

Define  y,  as  the  ratio  of  the  work  force  employed  in  time  t 


(12) 


This  paper  concerns  the  time  path  of  y,  as  the  economy  makes  the  transition  from 
using  technology  1  to  using  technology  2.  Sometimes  it  is  useful  to  think  of  this  as 
the  actual  level  of  employment  relative  to  employment  on  a  comparison  path  on 
which  the  new  technology  is  not  used.  We  may  write  (12)  as  (13) 


"  C,(/3,  +  />,«,«) 

where  C,  is  the  level  of  consumption  in  time  /  which  will  involve  full  employment 
using  only  technology  1,  in  which  the  natural  interpretation  of  y,  becomes  one  of 
employment  relative  to  that  on  a  comparison  path  on  which  full  employment 
growth  using  only  technique  1  occurs.  From  (12)  we  may  derive  (14) 


d  log  y,  =  d  log  L, 
d/  d  / 


(14) 


From  (II)  we  have  (15)  and  thus  (16) 
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_  d  log  L,  dye  _{_ 
d/  di  iv, 


d  log  y,  d  >»■  1 

di  Kl  di  vf, 


To  derive  g,  we  have  from  (2).  (7).  (8)  and  (11)  that  in  Stage  1  (17)  holds  and  in 
Stage  2  (18)  holds 


^  =  L,  =  <rJ/T(  1  -  #,)  +  0:#,  +  g,d,<i 
iv,  L 


d! (" ''  <,  M] 

<r 

.  d#,i 

+  a:h'  d7  J 

(18 

From  which  it  is  clear  that  in  Stage  1  (19)  holds  and  in  Stage  2  (20)  holds. 


1  -  *70,(1  -  0,)~  iv, 0:O,  +  \v,(rt,/>,  -  a:b:)-^~ 


tv,(ai/>i(l  -  #,)  +  o_'/):0,) 


1  _  03.(1-#,)+  HA)  _  J#;  1 

w,(t;b:0,  «:b;6,  dt  H, 


From  (16).  (19),  (20)  we  may  thus  state  that  the  time  path  of  employment  depends 
on 

(1)  The  time  path  of  consumption  which  in  turn  depends  on  the  time  path  of 
wages 

(2)  The  time  path  of  0,.  the  diffusion  process  and 

(3)  The  technical  coefficients  of  the  two  technologies. 

The  time  path  of  0,  and  the  technical  coefficients  have  already  been  specified. 
With  wages  we  have  two  possible  approaches  (a)  to  model  with  wages  determined 
by  the  excess  supply  of  labour  or  (b)  to  consider  wages  determined  exogenously. 
We  feel  that  it  is  in  the  Keynesian  (as  opposed  to  the  Walrasian)  tradition  to 
consider  wages  exogenously  determined  and  thus  we  take  this  approach.  In 
section  2  the  time  path  of  y,  is  discussed  firstly  under  a  fixed  wage  assumption  and 
secondly  in  a  situation  where  wages  are  allowed  to  increase  with  productivity.  We 
also  investigate  there  the  impact  in  the  two  regimes  of  an  increase  in  the  diffusion 
speed. 

In  section  2  we  will  assume  that  /-  0  represents  the  start  of  the  transition 
process  and  at  that  date  is  given  exogenously  as  the  proportion  of  consumption 
goods  output  produced  on  the  new  technology.  We  assume  that  0„  has  been 
achieved  without  any  impact  on  the  economy.  We  will  also  allow  that  at  time  0. 
y„  I  which  from  (13)  can  be  interpreted  as  that  prior  to  time  (I  the  economy  has 
been  growing  on  a  full  employment  steady  state  growth  path. 
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SECTION  6 

Availability  and  Delivery  of  Information  for 
Industrial  Development:  Services  and  Systems 


Industrial  development  is  the  goal  for  which  all  countries  aim  The 
developed  countries  are  reasonably  secure  in  the  degree  to  which 
their  industrial  base  has  been  built  up.  but  with  the  less  developed 
countries  the  task  of  establishing  an  industrial  base  is  an  increas¬ 
ingly  urgent  one.  for  a  variety  of  reasons,  social,  economic  and 
political.  However,  modern  industrial  development  calls  for  a  large 
and  growing  input  of  information.  This  section  deals  with  a  variety 
of  ways  in  which  national,  regional  and  international  organisations 
handle  the  problem  of  making  information  available  to  agencies 
and  firms  requiring  it.  Experience  shows  however  that  it  is  not 
sufficient  to  simply  establish  information  systems  and  services  and 
leave  the  rest  to  chance.  A  determined  and  sustained  ellort  must  be 
mounted  to  market'  the  information — again,  a  variety  of  means 
may  be  employed  for  this  function. 
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Information  for  Industrial  Development 


Roch  T.  de  Mautort 

I'nitcd  Nations  Industrial  Dctrlopnicnt  Organization  1 1  \  IDO 


INTRODUCTION 


Thi-  rut  mi  01  this  si  ( -|  ion  is  the  availability  and  delivery  of  information  for 
industrial  development,  a  field  where  information  practice  would  seem  to  resist 
the  onslaught  of  information  science,  and  one  where  the  resources  of  advanced 
informatics  would  find  less  convincing  application  than  the  field  of  research  and 
development.  This  finds  its  expression  in  the  distinction  made  between  tech¬ 
nological  information  flowing  through  systems  towards  users  engaged  in  R  &  D. 
and  information  on  technologies  flowing  through  services  to  users  engaged  in 
industrial  planning,  investment  and  operations. 

The  former,  in  the  language  of  acronyms  favoured  within  the  UN  system, 
which  it  has  in  common  with  the  professional  community  of  information  scientists, 
is  usually  referred  to  as  STI  (scientific  and  technological  information).  The  latter, 
in  UNIDO's  usage  derived  from  the  operation  of  its  Industrial  and  Technological 
Information  Bank  (INTIB).  will  be  referred  to  as  INTI  l  ike  so  many  clear  cut 
distinctions  applied  to  many-faceted  subject  matters.  vfeTvicles  and  destinations, 
the  one  between  STI  and  INTI  may  well  be  seen  to  be  somewhat  arbitrary,  with 
zones  of  overlap  and  feedback,  yet  in  twelve  years  oft  activity  in  the  area  of 
industrial  information  it  makes  a  lot  of  sense  to  UNIDO  Relating  this  to  the 
overall  purpose  of  the  conference,  there  will  be  ureatl  hopes  on  the  part  of 
UNIDO  participants,  at  the  time  when  rather  long-limi  perspectives  for  their 
future  work  in  this  area  are  to  he  drawn  up.  as  an  outcome  of  the  conference  to 
be  able  to  visualise  for  the  not  so  distant  future,  what  added  dimension  and  value 
the  resources  for  informatics  may  have  in  store  also  for  INTIB. 
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ROLE  OF  UNIDO 


Within  thi  U.nitkij  Nations  systhm,  the  United  Nations  Industrial  Development 
Organization  (UNIDO)  is  the  one  with  a  specific  mandate,  to  further  in¬ 
dustrialisation  in  developing  countries,  hy  a  variety  of  means,  towards  the 
quantitative  goal  of  the  25  per  cent  Lima  Target*  as  well  as  the  qualitative  goal 
which  is  self  reliance  in  technological  ability  to  master  the  industrialisation 
process  with  all  its  social  and  economic  implications.  The  means  include  the 
provision  of  information  needed  hy  all  engaged  in  the  industrialisation  process  in 
whatever  capacity,  and  at  whatever  level  of  concern  and  responsibility. 


INFORMATION  NEEDS  FOR  INDUSTRY 


Iniormaiion  m  i  ns  i  ok  iNix  sirs  in  developing  countries  relate  to  every  sector  of 
industry,  and.  within  each  sector,  to  any  level  of  complexity  of  the  relevant 
technologies.  Such  technologies  may  be  based  on  long  proven'  endeavours,  or 
'advanced'  and  freshly  developed  ones.  They  may  be  freely  accessible  'text  book' 
technologies  or  proprietory  technologies  patented  or  not.  licenced  or  not.  and 
difficult  to  access  and  implement.  Needs,  furthermore,  relate  to  all  cottage,  small, 
medium  or  heavy  scale  industry,  in  the  public  and  private  sectors,  whether  for 
countries  well  on  the  way  to  industrial  development  or  among  the  LDC's.  There  is 
a  corresponding  diversity  of  technological  capabilities,  industrial  environment, 
and  linguistic  versatility  of  end-users.  Their  responsibilities  range  from  broad 
planning  through  advisory,  investment  decision-making,  managerial,  engineering 
or  marketing  functions. 

Information  needs  in  industry  relate  to  the  existence  and  availability  of 
technologies,  the  state  of  the  art  within  technological  alternatives,  and  the  terms 
and  conditions  of  access  to  industrial  techniques  for  pre-investment  assessment. 
They  also  bear  upon  the  very  contents  of  knowledge  and  know-how  of  such 
technologies  (their  software  in  the  language  of  informatics).  There  are  needs  for 
data  on  industrial  R  A  D.  where  telecommunications  between  inter-active  data 
banks  and  terminals  are  already  helping  in  the  communication  of  ST1  to  scientists 
and  technologists.  They  will  be  for  processed  information  on  industry  proper, 
including  information  on  the  output  of  RAD  that  may  be  ripe  for  full  scale  industrial 
exploitation.  Investment  decisions  must  be  based  on  clearly  delineated  alternativ  es, 
and  industries  developed  from  adequately  packaged  information  material. 

'  1  nn. i  I  X-elarntion  and  Plan  of  Action  on  Industrial  Development  and  C  o  operation.  Nlareh  ]u  5,  para 
,’S  |  he  share  of  IX  "s  in  total  world  industrial  produetion  should  he  increased  to  at  least  25  per 

cent  of  world  industrial  production  In  the  year  2001" 


k 
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INFORMATION  RELATED  TO  INDUSTRIALISATION 


Tmi  ki  is  i  mi  i  n< >1*1-  of  comprehensively  categorising  information  needs  for  everv 
single  sector  of  industry,  such  as  the  twenty  sectors  in  which  INTIB  operates.  The 
diversity  of  users  and  of  information  needs  defy  the  imagination  on  how  all  this 
can  be  accommodated  in  a  single  system  apparatus  however  much  informatised  . 
Nevertheless  industrial  inquiries  in  their  thousands  have  been  received  and 
processed  bv  the  Industrial  Inquiry  Service  of  UNIDO  over  the  years.  Ihe 
answers  provided  and  retained  on  tile  for  repeated  use  for  similar  questions,  make 
up  an  important  documentary  base  relating  to  a  wide  diversity  of  problems  in 
industry,  classified  and  recorded  under  subject  tiles,  and  are  dealt  with  on  a 
formalised  data  bank  (LINK )  which  also  accommodates  listings  of  institutions  active 
in  the  area  of  technology  and  industrial  information. 

At  the  time  when  world  wide  subject -cent  red  data  banks  were  being  set  up 
within  the  UN  system — INIS  by  the  IAEA.  AORIS  by  FAO.  etc. — some  thought 
was  given  to  providing  bibliographies,  and  also  to  obtaining  industry -related 
references  or  abstracts  from  central  input  points  in  each  country.  An  acronym  had 
even  been  produced.  INDIS  for  Indus! rial  Development  Information  System.  What 
eventually  resulted  was  a  data  bank  of  abstracts  of  UNIDO's  own  reports,  studies 
and  publications.  lO.IMHl  to  date,  retrievable  with  reference  to  a  thesaurus  of 
industrial  terms  developed  by  UNIDO,  kept  on  tape  and  published  as  a  series. 
Copies  of  the  tapes  are  available  to  centres  in  developing  countries  with  adequate 
computer  equipment.  Requests  for  short  lists  are  processed  by  UNIDO  and  original 
documents  from  these  lists  are  made  available.  There  is  no  intention  now  to  emulate 
INIS  or  AGRIS.  The  acronym  now  designates  the  full  range  of  classical  industrial 
information  services  offered  by  UNIDO,  in  contrast  to  INTIB.  the  Industrial  and 
Technological  Information  Bank. 

Among  those  long  ongoing  i  vices  is  the  circulation,  to  some  30.000  readers, 
of  UNIDO's  Newsletter  in  four  languages,  all  listed  on  a  computerised  mailing  list 
allowing  for  the  extraction  of  short  lists  by  sectors  and  special  interest  for  the 
mailing  of  documents  of  corresponding  relevance.  Likewise  on  tape  and  retriev¬ 
able  by  sectoral  categories  is  a  roster  of  industrial  consultants,  including  con¬ 
sultant  firms  from  developing  countries,  the  numbers  of  which  are  increasing.  A 
similar  roster  of  individual  experts  willing  to  offer  direct  services  to  developing 
countries  is  being  built  up. 


THE  ROLE  OF  NATIONAL  INFORMATION  STRUCTURES 


Whatever  the  number  of  inquiries  processed  at  UNIDO,  their  absolute  number 
will,  of  course,  only  represent  a  small  percentage  of  those  questions  that  either 
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remain  unanswered,  or  are  not  perceived  us  problem  areas  in  developing  coun¬ 
tries.  or  that  find  their  answers  from  local  services.  Strengthening  the  latter  is  part 
of  UNIDO's  task,  and  over  the  years  numerous  industrial  information  facilities, 
oriented  towards  industrial  planners  and  operators,  i.e.  with  end-users  of  in¬ 
formation  rather  than  towards  their  documentation  function,  have  been  set  up  or 
adapted  to  industrial  requirements  with  technical  assistance  from  UNIDO,  with 
expert  advice  on  site  and  training  of  industrial  information  officers.  In  fact,  there 
is  no  substitute  for  the  establishment  of  national  information  structures  with  a 
growth  function. 

In  mam  developing  countries,  successful  industrial  information  structures, 
and  even  regional  networks,  like  the  Singapore-based  TEt'HNONET.  are  in 
operation.  However,  these  mainly  service  the  small  scale  sector  of  industry,  rather 
than  medium  scale,  which  is  often  the  most  technologically  sophisticated,  and  the 
heavier  sector.  These  sectors  need  to  be  served  by  groups  of  industrial  in¬ 
formation  officers  with  polytechnical  training  coupled  with  a  grounding  in  the 
economics  of  industrial  enterprise:  efforts  will  be  made  to  develop- a  consciousness 
of  this  necessity  at  the  governmental  level  in  developing  countries.  Much  has  been 
said  and  written  on  the  necessity  for  developing  countries  to  develop  information 
policies,  as  part  of  the  responsibilities  of  government  in  education,  science  and 
culture  It  seems  that  more  will  have  to  be  done  about  stressing  the  information 
component  of  industrial,  agricultural  and  other  sectoral  policies,  and.  as  far  as 
l  INIDO  is  concerned,  to  persuade  ministers  of  industry  that  information  for  industry 
is  a  necessary  commodity',  as  pointed  out  by  the  International  Federation  of 
Documentation. 


UNIDO  WORK  ON  INFORMATION  FOR  INDUSTRY 


Tut  Lima  Pi  an  oi  Arnos  remains  the  charter  of  UNIDO's  work  in  the  area  of 
information  for  industry  under  whatever  acronyms  it  has  been  described  in  the 
Directory  of  UN  Information  Systems.  This  has  been  updated  and  complemented 
by  a  subsequent  decision  of  the  Industrial  Development  Hoard  and  the  UN  General 
Assembly  and  is  bound  to  be  marked  by  the  establishment  of  a  global  network  for 
the  exchange  of  scientific  and  technological  information  as  an  outcome  of  the 
Vienna  Programme  of  Science  and  Technology  for  Development. 

The  Lima  Plan  of  Action  which  set  the  25  per  cent  target,  endorsed  the  long 
range  strategy  of  UNIDO  that  the  industrial  information  clearing  house  function 
of  UNIDO  should  he  given  priority  and  that  tin  Industrial  and  Technological 
Information  Bank  should  be  considered.*  Because  of  the  great  diversity  of  user 

’  I  tma  Declaration  amt  Plan  of  Action  on  Industrial  Development  and  Co  operation.  March  Id’s,  chapter 
III:  Co-operation  between  developing  and  developed  countries:  (j)  "The  DCs  should  he  granted  access 
to  technological  know-how  and  advanced  technology  (k)  Appropriate  measures,  including  con¬ 
sideration  of  the  establishment  of  an  industrial  and  technological  information  hank,  should  he  taken  to 
make  available  a  greater  flow  to  the  developing  countries  of  information  permitting  the  proper  selection 
of  advanced  technologies". 
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needs,  the  original  INTIB  terms  of  reference  have  been  extended  to  relate  to 
co-operation  between  developed  countries,  and  also  not  only  to  necessarily 
advanced  but  to  'proven'  technologies  (the  degree  of  appropriateness  being 
perceived  by  the  developing  countries);  also  to  relate  to  individual  technologies 
rather  than  to  comparable  generalities  on  those  available. 

An  important  outcome  of  the  New  Delhi  Forum  on  Appropriate  Technology. 
November  1978  has  been  the  introduction  into  INTIB  of  not-so-advanced  tech¬ 
nologies,  At  present  there  are  also  plans  for  holding  a  Forum  devoted  to 
technological  advances  and  their  implication  for  industrialisation.  UNIDO's  in¬ 
terest  in  this  present  Conference  is  part  of  this  trend,  as  has  been  the  holding  of 
other  recent  expert  meetings.  The  forthcoming  (August  1981)  UN  conference  on 
new  and  renewable  sources  of  energy  will  draw  attention  to  this  complex  sector, 
which  has  been  dealt  with  by  INTIB  for  a  long  time,  and  has  also  been  the  subject 
of  a  new  venture  in  UNESCO's  programme.  Inter-agency  co-operation,  parti¬ 
cularly  active  between  UNIDO  and  WIPO.  making  the  most  of  the  information 
content  of  patent  descriptions  and  furthering  co-operation  in  developing  countries 
between  patent  offices  and  information  services  will  continue. 


INTIB -INDUSTRIAL  AND  TECHNOLOGICAL 
INFORMATION  BANK 


In  an  ideai.  situation  individual  countries  would  be  able  to  do  without  UNIDO 
and  INTIB  and  to  develop  their  own  external  development  relations.  The  tools 
for  this  are  manifold.  UNIDO  provides  Guides  to  Sources  of  Information  in 
individual  sectors  of  industry  the  world  over,  with  emphasis  on  sources  in 
developing  countries.  UNIDO,  with  the  operation  of  INDIS  and  INTIB.  draws  on 
such  sources,  some  of  which  are  part  of  its  "Network  of  Correspondents”.  A 
Directory  of  Industrial  Information  Facilities  in  Developing  Countries  will  shortly 
be  issued  and  disseminated  throughout  developing  countries  to  facilitate  direct 
communications  and  information  exchange. 

A  brochure  describing  the  working  of  INTIB  and  listing  the  20  sectors  in 
which  it  operates  is  available  from  UNIDO.  Designated  as  computer  supported 
services,  they  do  not  yet  contribute  much  to  the  furthering  of  a  world  of  fingertip 
access  to  blue-prints  and  technological  know-how  that  the  resources  of  advanced 
information  science  and  "telematics"  (to  go  one  semantic  step  beyond  in¬ 
formatics)  will  bring  about.  But  in  UNIDO  there  is  clearly  perceived  a  challenge 
that  might  force  reappraisals  upon  us.  new  formulation  of  future  programmes,  and 
if  lieht  can  be  cast  by  the  present  Conference  on  this  challenge,  we  shall  be 
grateful  to  it  and  have  one  more  reason  to  co-sponsor  it  than  to  publicise  our 
Industrial  and  Technological  Information  Bank. 


UN  University’s  Role  in  the 
Dissemination  of  Knowledge 


/.  Wesley -Tanaskovie 

I hilled  Nations  University.  Toyko 


INTRODUCTION 


Tut  c  har  m  r  of  the  United  Nations  University  was  adopted  by  the  General 
Assembly  of  the  United  Nations  on  ft  December  1973  (resolution  3081 /XXVIII). 
The  following  articles  are  considered  to  be  important  in  the  context  of  dis¬ 
semination  of  information  and  the  relief  of  intellectual  isolation  (key  words  are 
shown  in  italics): 

I.  The  United  Nations  University  shall  be  an  international  community  of 
scholars,  engaged  in  research,  post-graduate  training  and  dissemination  of 
knowledge ...  it  shall  function  .  .  .  through  the  central  programming  and  co¬ 
ordinating  body  and  a  network  of  research  and  post-graduate  training  centres  and 
programmes  located  in  the  developed  and  developing  countries. 

4.  The  University  shall  disseminate  the  knowledge  gained  in  its  activities  to 
the  United  Nations  and  its  agencies,  to  scholars  and  to  the  public,  in  order  to 
increase  dynamic  interaction  in  the  world-wide  community  of  learning  and 
research. 

ft.  The  University  shall  have,  as  a  central  objective  of  its  research  and 
training  centres  and  programmes,  the  continuing  growth  of  vigorous  academic  and 
scientific  communities  everywhere  and  particularly  in  the  developing  countries.  .  . 
It  shall  endeavour  to  alleviate  the  intellectual  isolation  of  persons  in  such 
communities  in  the'dcvcloping  countries.  . .. 

To  summartstv'lhe  mandate  of  the  UN  University  is,  among  other,  'dis¬ 
seminating  knowledge'  through  'networks'  which  would  by  ‘dynamic  inter 
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action'  contribute  to  the  growth  of  vigorous  academic  communities  in  the  Third 
World. 

In  its  first  five  years  from  1975  to  19X0  the  UN  University  has  been  organised 
into  an  operational  institution  with  an  extensive,  international  system  of  19 
problem-oriented  networks  of  scholars  and  institutions  engaged  in  research, 
advanced  training  and  dissemination  of  knowledge,  as  stated  in  the  UNU  Council 
Report  for  1979-19X0. 

The  group  of  experts  who  met  at  UN  University  headquarters  in  earls  1977 
to  consider  the  University's  appropriate  role  in  the  dissemination  of  knowledge 
characterised  the  problems  it  facedft... 

"Surveying  the  field  of  scholaftftip  as  a  whole,  we  see  groups  and  individuals 
scattered  all  over  the  globe.  They  usually  know  little  of  what  each  other  is 
doing,  outside  of  their  particular  country,  language  anil  discipline.  Their 
grasp  of  sources  of  information  is  often  seriously  incomplete.  Their  access  to 
policy-makers  is  more  or  less  distant.  They  tend  to  write  for  a  few  colleagues 
in  a  language  too  esoteric  for  the  general  public  or  even  scientists  in  other 
disciplines.  As  the  generation  of  knowledge  accelerates  ...  it  takes  longer  and 
longer  for  new  knowledge  to  be  diffused  and  applied". 

"It  is  often  assumed  that  once  new  knowledge  is  available  it  naturally 
Hows  to  useful  outlets:  in  fact,  the  reverse  is  more  frequently  true — much  of  the 
world's  knowledge  lies  unused  behind  dams  of  ignorance,  indifference  and 
inefficiency.  A  particularly  crucial  problem  is  the  imbalance  in  the  sources 
and  distribution  of  knowledge,  with  far  too  little  coining  from  the  Third 
World  and  reaching  other  developing  as  well  as  industrialised  countries." 


DISSEMINATION  ACTIVITIES  OF  UNU 


Tut-:  university  s  pissi-minai'ion  of  knowledge  activities  have  thus  far  respon¬ 
ded  to  the  concerns  expressed  in  1977  mainly  in  two  more  or  less  traditional  ways: 
publications  and  meetings  (workshops,  seminars  and  symposia).  The  University 
now  publishes  two  regular  periodicals,  both  designed  to  answer  specific  needs  in 
their  fields.  One,  which  may  be  interesting  in  the  context  of  this  Conference,  is 
called  ASSET,  which  stands  for  "Abstracts  of  Selected  Solar  Energy  lech 
nology".  This  is  a  secondary  publication  produced  monthly  in  cooperation  with 
the  Japan  Information  Center  for  Science  and  Technology,  the  Technical  In¬ 
formation  ('enter  (DOE).  USA.  and  the  Technology  Application  ('enter  (NASA), 
providing  computer  files  and/or  documents. 

Intended  mainly  for  Third  World  scientists,  it  abstracts  publications  on  solar, 
wind  and  other  forms  of  renewable  energy  which  arc  of  special  relevance  to  rural 
communities  in  developing  countries.  The  wealth  of  information  collected  in 
ASSET  could  be  processed  for  wider  dissemination. 
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II  is  issued  to  550  scientists  and  engineers  in  the  field  of  solar  energv 
technology  in  SO  developing  countries,  and  provides  up-to-date  information  on 
renewable  energy  sources  applicable  to  their  local  situations.  In  turn,  they  can 
send  their  own  papers  to  the  ASSET  office  for  abstracting,  thereby  creating  a 
self-generating  information  network. 

The  University's  knowledge  dissemination  efforts  are  not  limited  to  pub¬ 
lications.  Much  valuable  information  is  also  generated  and  disseminated  in  the 
many  workshops  and  other  meetings  which  the  University  organises  throughout 
the  world  on  specific  topics  of  timely  importance,  such  as  alternative  energy 
strategies  for  the  future  or  appropriate  transformation  of  technology  for  develop¬ 
ment.  These  meetings  bring  together  scientists,  engineers,  policy -makers  and  social 
workers  from  many  regions  for  an  open  exchange  of  views.  During  the  past  year, 
the  University  sponsored  some  78  meetings,  in  25  countries,  with  some  1500 
participants.  The  University's  series  of  technical  publications  include  the  proceed¬ 
ings  of  workshops,  seminars  and  symposia  in  addition  to  the  reports  of  research 
projects. 

As  may  be  seen,  these  are  traditional  information  transfer  activities  even 
when  based  where  available,  like  ASSET,  on  computerised  information  retrieval 
services.  Thus,  informatics,  meaning  'the  rational  and  systematic  application  of 
information  technology'  to  social  problems,  has  not  vet  been  implemented  by  the 
University  in  its  world-wide  sharing  of  knowledge.  However,  one  has  to  recognise 
that  several  attempts  in  this  direction  have  been  made,  but  they  failed  so  far. 


LINKAGES  BETWEEN  UNI  AND  ASSOCIATED  INSTITUTIONS 

AND  SCHOLARS 


Tm  i  inkaoi  s  i  si  Aiii  isni  D  bv  the  University  with  associated  institutions  and 
individual  scholars  through  its  19  operating  networks,  provide  a  means  of  com¬ 
municating  knowledge  far  more  widely  and  rapidly  than  the  traditional  route  of 
publication  and  seminars.  The  networks  should  provide  opportunities  for  scholars 
to  be  in  direct  touch  with  colleagues  in  the  same  field  elsewhere  in  the  world, 
sharing  information  as  research  progresses.  The  potential  of  these  networks  for 
research  communication  cannot  be  fully  exploited  unless  much  use  is  made  of 
informatics  and  ‘telematics'.  In  the  future  interconnected  computer  networks  will 
enable  efficient  research  cooperation  and  scientific  information  exchange  spon¬ 
sored  by  the  UN  University. 

Possibilities  for  doing  this  with  the  help  of  digital  networks  should  be 
assessed  by  the  University  through  feasibility  studies  or  surveys  of  existing 
projects  in  the  field  of  computer-assisted  remote  team  research  and  infor¬ 
mation  exchange.  This  is  crucial  for  the  survival  of  the  traditional  networks 
established  by  the  University. 
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FUTURE  LINU  DEVELOPMENTS 


Mini  ki  mains  to  he  done  hy  the  University  in  the  dissemination  of  know 
ledge,  hut  on  a  potentially  larger  dimension  of  relevance  to  this  Conference.  I 
would  wish  to  outline  some  on-going  processes  in  the  LIN  University. 

From  Id7l).  a  review  of  the  initial  programmes  of  the  University  has  revealed 
the  strengths  and  weaknesses  of  the  programmes  and  their  potential  for  further 
development. 

Out  of  these  evaluations  and  prospective  exercises,  one  of  the  major  themes 
emerging  is  the  specific  role  of  the  L'N  University  in  raising  the  level  and 
comprehensiveness  of  the  world's  review  of  knowledge  and  information  on 
science  and  technology  and  examining  their  practical  implications  and  their 
socio-economic  and  cultural  impact  on  different  kinds  of  societies. 

In  beginning  to  study  this  major  theme,  it  is  tentatively  envisaged  that  the 
UNU  will  organise  reviews  on  the  state-of-the-art  and  the  state-of-researeh  in  a 
few  selected  scientific  areas  where  breakthroughs  are  taking  place,  are  imminent, 
or  are  likely  to  occur  in  the  next  decade  or  so.  Examples  that  come  to  mind  are 
energy,  communications  and  molecular  biology. 

To  undertake  the  state-of-the-art  and  state-of- research  assessments,  inter¬ 
disciplinary  panels  would  be  needed  in  which  natural  scientists  and  computer 
specialists  will  be  joined  by  social  scientists  and  humanists.  Specific  papers  in 
sub-areas  would  be  commissioned  and  the  resulting  reports  could  serve  as  a  guide 
to  researchers  around  the  world  and  become  a  basis  for  the  next  step  of 
examining  their  implications  and  their  international  patterns  of  relationships. 

Alternatively,  the  UNU  could  organise  research  with  a  prospective  view  on 
selected  global  issues,  such  as  the  issues  of  the  computer  age  or  of  the  nuclear  age. 
Among  such  issues  are  those  concerning  the  access  of  all  countries  to  modern 
information  processing,  the  patterns  of  centralisation  and  dependency  consequent 
on  computerisation  and  integrated  energy  systems  development. 
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The  Role  of  Data  Bases  in 
Industrial  Development 


Andre  J.  Michel 

Intergovernmental  Bureau  far  Informatics.  Rome 


THE  CONCEPT  OF  DATA  BASES  AND  ITS  RELATION 
TO  DEVELOPMENT 

Ai  lHorott  i mi  i'Hram  'data  base  is  no  more  than  twenty  years  old.  (origin:  the 
military  systems  developed  for  processing  great  amounts  of  data  together  with 
operations  research),  the  concept  in  itself  is  much  more  ancient. 

Indeed,  all  through  the  history  of  Art  and  Science  many  scientists  and 
philosophers  have  heen  tempted  to  sum  up.  at  one  time  or  another,  all  ac¬ 
cumulated  knowledge  in  a  reduced  and  organised  format  (encyclopedia)  to  make 
it  available  and  retrievable  at  their  fingertips. 

In  fact,  the  concept  of  data  bases  has  implicitly  inspired  the  computer 
manufacturers  from  the  very  beginning:  i.e.  the  production  of  magnetic  drums, 
disc-packs,  the  famous  IBM  'data-cells'.  etc. 

Data  base  management  is  currently  the  object  (if  very  sophisticated  studies 
giving  rise  to  a  great  amount  of  literature.  This  situation  could  be  compared  to  the 
mathematician's  study  of  abstract  algebraic  and  topologic  structures  geared  to 
help  the  physician  and  the  engineer  to  solve  their  problems. 

The  data  base  is  in  fact  a  data-structure  and  therefore  an  information 
(knowledge)  structure.  There  is  no  possible  economic  growth  without  knowledge 
and  no  economic  development  (industrial  development )  without  economic  growth 
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THE  INFORMATION  INDUSTRY 


1 1 it-  iht  hnoi  (KiK  Ai  roNVHR<if  N<  K  of  computers  and  telecommunications  makes 
information  travel  like  merchandise.  Well  packaged  information  can  lie  carried, 
distributed  and  sold.  This  sector  of  activity  is  in  full  expansion  and  the  description 
of  the  corresponding  economic  agents  is  a  classic  one:  the  producer,  the  server,  the 
carrier  and  the  end-user. 

There  is  a  strong  analogy  between  information  as  a  resource,  and  energy 
resources:  geographical  localisation — extraction — packaging  (data  base  I — trans¬ 
port — distribution — marketing. 

The  onlv  differences  between  the  two  kinds  of  resources  are  the  following: 
information  is  not  exhausted  by  duplication  and  energy  resources  are.  for  a  great 
part,  not  renewable. 


INDUSTRIAL  DEVELOPMENT 


Ir  MAY  HP  RHC  Alt  i  l)  that: 

(1)  The  success  of  the  industrialisation  of  developing  countries  is  based  on: 

the  acquisition  and  mastering  of  the  new  technological  process: 

the  capacity  to  adapt  and  innovate  technical  and  organisational  changes  with 

a  view  to  increase  productivity: 

the  possibility  of  having  access  to  engineering  consultancy. 

(2)  Technology  transfer  to  developing  countries  is  channelled  by: 

the  importation  of  manufactured  goods 
direct  investment  by  transnational  companies 
consultancy 
training 

turn-key  projects 
licensing,  etc. 

(3)  industrialisation  is  not  only  the  importation  of  technology  but  also  the  export 
of  manufactured  goods  and/or  services  in  order  to  get  a  foot  in  world  markets. 

Whatever  facet  of  industrial  development  is  considered  among  the  three  quoted 
above,  information  appears  to  be  the  primary  fuel  for  the  decision-making 
process.  Numerous  data  bases  exist  for  each  sector. 
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ONE  MORE  STEP  AHEAD 


Tin  mosi  somisiu  ah  i)  data  bases  provide  more  than  simple  bibliographical  or 
factual  information.  They  are.  in  fact,  interactive  models  based  on  computerised 
algorithms  answering,  through  an  on-line  terminal,  like  an  intelligent  consultant  T 
would  do.  some  complex  questions  of  industrial  applications.  ® 

for  instance:  J 

mapping  the  supplv  and  demand  of  technology  at  world  level: 
displaying  the  best  license  for  an  industrial  plant  in  given  geopolitical  i 
conditions; 

estimating  the  PF.RT-cost  of  an  industrial  project  in  any  part  of  the  world. 
Industrial  consultancy  is  becoming  more  and  more  a  type  of  "artificial 
intelligence'  thanks  to  advances  in  data  base  organisation. 


INDIGENOUS  DATA  BASE 


Im  illusions  <>i  data  base  management  systems  must  be  transferred  to  the 
professionals  in  developing  countries. 

Indeed,  in  building  national  data  bases,  the  professional  in  developing 
countries  will  create  essential  tools  for: 
raw  data  collecting 

development  planning  and  forecasting 
evaluation  of  a  strategy  for  development 
in  all  sectors  of  the  eeonomv. 


CONCLUSION:  A  NEW  INTERNATIONAL  ORDER 
FOR  INFORMATICS 


Tut-  t’NHAi  ask  ho  Shari  of  information  resource  at  wxirid  level  can  be  compared  to 
the  unbalanced  share  of  goods  and  energy  resources.  The  inescapable  conclusion 
must  be  that  developing  countries,  with  the  aid  of  developed  countries  and 
international  agencies  must  work  towards  better  access  to  the  existing  networks  of 
data  bases 
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Delivery  Mechanisms  for  Industrial 
ind  Technological  Information  in  the 
South-East  Asian  Region 


Leon  V.  Chico 

Tech  nonet  Asia.  Singapore 


A  REGION  OF  GROWTH  AND  DEVELOPMENT 


Sot th  East  Asia  is  the  fastest  developing  region  in  the  world  today.  In  terms  of 
economic  growth,  the  combined  GNP  of  the  countries  in  the  region  has  increased 
annually  bv  over  f>  per  cent  in  real  terms  during  the  last  ten  years  with  some  countries 
recording  double  figures.  This  growth  has  been  remarkable  and  in  spite  of  various 
world  crises.  The  future  of  the  region  is  one  of  great  promise  and  high  aspirations. 

In  spite  of  this  rapid  development,  much  of  the  population,  particularly  the 
rural  communities  remains  poor  and.  except  for  a  few  countries,  basic  needs  for 
food,  clothing  and  shelter  are  not  adequately  met.  The  great  majority  of  the  people 
live  in  the  countrysides  where  life  for  vast  numbers  is  a  question  of  survival.  Many 
migrate  to  cities  in  search  of  jobs  and  a  better  life,  but  there  is  not  enough  work 
for  all  of  them.  The  problem  of  unemployment  continues  to  be  one  of  the  major 
problems  in  most  of  South-East  Asia  today.  This  is  simply  because  over  5(1 
per  cent  of  the  increase  of  the  world's  labour  force  during  the  1970s  has  occurred 
in  Asia. 

Mostly  dependent  on  agriculture  and  their  mineral  and  other  natural 
resources,  many  South-East  Asian  countries  have  opted  for  a  blanced  agro¬ 
industrial  development.  Industrial  development  has  been  thought  of  as  a  means  to 
employment  and  eventual  prosperity.  Many  are  seeking  the  establishment  of 
industries  that  will  be  labour-intensive,  that  will  pioduce  substitutes  for  imports, 
or  that  will  produce  goods  to  meet  the  quality  standards  of  international  trade  and 
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can  compote  m  export  mar  kcK  '"Most  ,.t  these  developing  countries,  w  ith  rapiefh 
growing  population  anil  inadequate  capital  les.mtces  have  given  high  prioritv  to 
the  promotion  ami  development  *>l  small  ami  meihum  scale  industries  — to  com¬ 
plement  the  capital-saving  technologies  that  are  brought  in  hi  large  enterprises, 
mostly  multinational  companies. 

-  Hut  small  industries  are  olten  mctfeclivc  because  ot  lack  ol  technological' 
know-how.  I  hcv  arc  olten  saildled  with  excessive  costs  partieularlv  through- 
wastage  or  improper  use  ol  raw  materials  or  because  their  products  are  of  low 
quality  due  to  poor  methods  ol  production,  lo  overcome  these  problems  and™", 
meet  the  objectives,  industrv  needs  technological  advice  and  information.  Quite' 
often,  such  advice  or  information  needed  is  at  a  very  basic  level  —  it  is  not  a 
question  ol  providing  advanced  technologv.  but  of  having  an  experienced 
engineer  or  technician  look  at  a  plant  and  make  suggestions  that  will  improve  the, 
processes  or  the  products  Of  course,  these  engineers  or  technicians  must  have'.' 
access  to  modem  industrial  ami  technological  information — on  a  national, 
regional  and  international  level  —in  order  to  upgrade  their  expertise  and  be 
effective. 

1  A  'total  approach  to  promoting  the  establishment  of  small  business  requires 
that  modern  technologv  be  accessible  to  them.  Generally  lacking  in  technical 
expertise  to  solve  their  problems,  small  enterprises  require  assistance  from 
information  centres  and  industrial  extension  services.  Governments  can  also  play 
an  important  role  in  promoting  the  types  of  technologies  consistent  with 
development  goals  and  stimulate  their  transfer  by  prov  iding  incentive  schemes, 
'-file  sharing  ot  technologv — of  processes  and  expertise — among  developing 
countries  could  be  effective  in  upgrading  the  capabilities  of  small  enterprises. 

I  his  is  not  to  say  that  technologies  from  industrialised  countries  cannot  be 
adapted  to  suit  the  needs  of  small  business  in  developing  countries. 

I  he  above  premise  was  a  major  rationale  for  the  development  of  v  arious 
mechanisms  and  organisations  devoted  to  industrial  and  technological  infor¬ 
mation.  in  particular,  for  industry  and.  in  general,  for  other  sectors  in  the 
development  process.  The  following  section  described  some  of  these  mechanisms. 


REGIONAL  ORGANISATIONS  AND  MECHANISMS 
OF  ENGINEERING  AND  TECHNOLOGICAL 
INFORMATION 


IIX  IINONF:  I  ASIA  ( Asian  Network  for  Industrial  Technology  Information  and 
Extension):  Often  referred  to  as  an  'experiment  in  cooperation'  and  in  the 
sharing  of  technology.  TECHNONET  ASIA  is  a  cooperative  grouping  ('net¬ 
work)  of  thirteen  Participating  Organisations  in  ten  Asian  Pacific  countries, 
which  aims  at  improving  the  quality  and  efficiency  of  production  in  those  coun- 
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trics'  small  anil  mcilium  scale  industrial  enterprises  Particular  emphasis  is  given 
to  the  application  of  knowledge  concerning  known  processes,  methods,  tech 
tuques.  ei|uipmcnt.  modifications  and  approaches  to  existing  operations,  effected 
In  the  transfer  of  technical  information,  provision  of  industrial  extension  services, 
the  promotion  and  development  of  indigenous  entrepreneurs  and  new  enterprises 
The  countries  anil  organisations  involved  are  the  following: 

Bangladesh  Hanithnlesh  Small  amt  ( 'ottai^e  Industries  Corportation  (BSOIO) 

I  iji  Fiji  Xational  Iranian ;  Council  (I  N  IC) 

Hong  Kong  I  he  Ham;  Kong  Productivity  Centre  (HKPC) 

Indonesia  Direktorat  Jendera!  hnlitsiri  Kent.  Departemen  Perinditstrian  (Dirci 
It  irate  Oeneral  for  Small  Industries.  Ministry  of  Industry)  (1)1*  D.llkl 
Korea  Korea  Scientific  and  leelinoloitieal  Information  Centre  (KORSI  l(  ') 

Small  and  Medium  Imtustry  Promotion  Corporation  (SMC  ) 

Malaysia  Standards  and  Industrial  Research  Institute  of  Malaysia  (SIRIMi 

Majlis  Amanali  ra'avat  (MARA)  (Com. id  of  I  rust  for  Indigenous 
People) 

Philippines  Institute  lor  Small-Scale  Industries.  I  nieersity  ot  the  Philippines  (CP 
ISS1) 

economic  Development  foundation  (EDI) 

Singapore  Singapore  Institute  of  Standards  and  Industrial  Research  (SISIR) 

Sri  I.anka  Industrial  Development  Hoard  (l|)B) 

Thailand  Department  ol  Industrial  Promotion.  Ministry  of  Industry  (I)IP) 

The  network  started  in  PCs  when  the  International  Development  Research 
Centre  (IDRC)  of  Canada  agreed  to  provide  support  for  a  period  of  five  years.  It 
brought  together  eight  organisations  in  ten  Asian  countries  later  expanded  to 
the  present  thirteen  organisations  in  ten  Asian-Pacific  countries  into  a  network 
lot  industrial  technology  information  and  extension  services.  Spurred  by  the 
success  of  its  programs,  the  organisation  was  registered  as  an  official  and  legal 
entity  in  January  P><S(I.  Beginning  in  Id, SO.  the  Canadian  International  Develop¬ 
ment  Agency  (Cl DA),  through  its  Industrial  Cooperation  Division,  has  assumed  a 
major  role  in  supporting  TFOHNONFT  ASIA.  IDRC.  however,  continues  to 
support  a  substantial  portion  of  the  organisation's  l')SO  l')S3  budget. 

In  addition.  Participating  Organisations  make  annual  contributions  to 
TFCHNONFT  and  provide  counterpart  support  in  its  activities.  The  assistance 
of  other  donor  agencies  and  international  organisations  has  also  been  sought  on 
specific  projects,  notably  that  of  the  Japan  International  Cooperation  Agency 
(IK  A),  which  has  provided  funds  and  expertise  for  joint  research  on  the  small 
and  medium  scale  metalworking  industries  anil  other  related  activities.  Several 
joint  activities  have  also  been  undertaken  with  the  United  Nations  Industrial 
Development  Organization  (UNIDO)  anil  its  Industrial  and  Technological  In¬ 
formation  Bank  (INTIB).  TFOHNONFT  also  has  links  with  some  sixtv  other 
cooperating  institutions  worldwide. 

TFCHNONFT  Centre,  located  in  Singapore,  acts  as  the  focal  point  for  the 
network.  It  is  headed  by  an  Executive  Director  selected  from  one  of  the 
Participating  Organisations  The  heads  of  the  participating  organisations. 
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together  with  the  Executive  I  )i  rector .  comprise  the  <  ounoii  of  the  (  'em  re  The  main 
activities  include 

training  of  industrial  development  olfieers 

strengthening  industrial  (technical)  information  through  direct  networking' 
among  participating  oigamsatioiix. 

promoting  exchange  ol  technical  eiu|itiries  among  participating  organisations; 
establishing  links  with  specialised  technical  information  sources, 
facilitating  interchange  ol  extension  and  information  personnel; 
providing  curicnt  awaieness  services,  state-of-the-art  reviews,  appropriate 
pamphlets,  films  etc 

facilitating  transfer  ami  sharing  of  appropriate  technologies; 

assisting  in  promoting  entrepreneurship,  establishment  of  new  industries,  and 

joint  ventures 

Since  its  inception  in  l‘>".\  much  improved  technical  information  services  for 
small  and  medium  scale  iiulustrx  have  been  established  in  the  TECHNONE  1 
network  which  now  has  computerised  services  in  seven  participating  organisa¬ 
tions.  Further.  the  network  is  seeking  more  effective  ways  of  facilitating  the  llow 
of  technical  information  for  iiulustrx.  of  Asian  origin,  between  participating 
organisations  and  other  interested  regional  bodies.  The  Technical  Information 
Service  of  the  National  Research  Council  of  Canada  (NRCT1S)  backs  up 
I  I  (  HNONI  I  s  technical  information  needs  when  the  information  it  has  access 
to  is  pertinent  to  Asia.  Linkages  with  other  international  sources  of  information 
have  also  been  effected. 

TKCHNONKT  relies  heavily  on  the  human  element'  in  the  delivery  of 
technological  information.  These  are  a  group  of  1500  industrial  extension  and 
information  officers,  who  are  constantly  involved  in  factory  visits  to  solve  prob¬ 
lems  on  the  shop  floor  They  also  act  as  processors'  of  technological  information, 
interpreting  and  adapting  it  to  the  needs  of  small  factories.  A  quarterly  THCH- 
NONET  Digest  keeps  participating  organisations  informed  on  the  latest  tech¬ 
nological  developments  in  countries  within  and  outside  the  network.  Over  30.000 
cases  are  now  being  handled  each  year  within  the  network. 

In  I ‘>75.  the  Asian  Industrial  Extension  Officers'  (ASINDEX)  Forum,  under 
the  aegis  of  TECHNONEI.  was  established  to  give  added  impetus  to  this 
emerging  profession.  Local  chapters  have  been  formed  in  countries  within  the 
network.  Annual  awards  are  given  to  outstanding  industrial  extension  (develop¬ 
ment)  olfieers  within  the  network. 

APPROTEtC'H  ASIA  {Asian  Alliance  of  Apfiro/iriatc  Technology  Practitioners ): 
This  is  a  new  mechanism  set  up  early  in  1980  during  a  meeting  of  the  Appropriate 
Technology  Delivery  Group  which  was  held  in  Bangkok.  Thailand.  TECH- 
NONET  ASIA  acts  as  its  Secretariat  and  initial  support  has  been  granted  by  A  T 
International  (Washington.  D.C.). 

APPROTECH  ASIA  has  been  formed  in  recognition  of  the  significant  work 
underway  in  Asia  to  increase  the  access  of  the  opportunity-poor  to  technologies 
and  processes  appropriate  to  their  needs  and  expanding  capacities.  Sustainable 


OlllVIRX  MM  HAMSMS  IN  I  Ml  SOI  III  I  AVI  ASIAN  Rl  <  .IOS 


295 


self-development  through  widened  access  to  opportunity  is  the  common  objective 
of  member  organisations.  The  organisation  is  a  regional  appropriate  technology 
service  mechanism  composed  of  institutions,  formal  and  non-formal  groups,  and 
individuals  experienced  in  appropriate  technology  issues  and  incorporating  ap¬ 
propriate  technologies  in  successful  development  activities.  On  a  regional  level. 
APPROTECH  is  intended  to: 

promote  exchange  of  processes,  technologies,  and  practitioners  amongst 
active  groups; 

promote  the  discussion  of  appropriate  technology  issues,  and  advocate 
government  and  institutional  policies  in  support  of  appropriate  technology 
activities: 

become  a  focus  for  evaluating,  screening  and  disseminating  appropriate 
technology-related  information: 

link  appropriate  technology  groups  with  other  professional  organisations 
seeking  to  advance  appropriate  technology  interests: 

encourage  development  of  national  alliances  of  appropriate  technology  prac¬ 
titioners; 

On  the  global  level.  APPROTEC'H  is  intended  to: 

aggregate  useful  regional  appropriate  technology  experience  and  expertise 
for  wider  use  and  application: 

serve  as  the  Asian  regional  affiliate  of  other  development  organisations  as 
may  be  requested: 

seek  access  to  appropriate  technology  experience  in  other  regions  of  the 
world  while  providing  those  regions  with  access  to  relevant  Asian 
experiences. 

The  initial  countries  and  organisations  involved  are: 

Bangladesh  Gonoshasthaya  Kendra 

Village  Education  Resource  Center 
Bangladesh  Rural  Advancement  Committee 
Centre  for  Science  and  Environment 
The  Bhagavatula  Charitable  Trust 
Yayasan  Dian  Desa 
Yayasan  Indonesia  Sejaluera 
Institute  Masyarakat  Berhad  ( People's  Institute) 

Philippine  Center  for  Appropriate  Training  anil  Technology 
Philippine  Business  for  Social  Progress 

Philippine  Women's  University.  Barangav  Technology  Center 
Manila  Community  Services.  Inc. 

Lanka  Jatika  Sarvodava 
Community  Development  Services 

Community  Based  Appropriate  Technology  and  Development 
Services.  Population  and  Community  Development  Association. 


India 

Indonesia 

Malaysia 

Philippines 

Sri  Lanka 
Thailand 


APPROTECH  proposes  to  undertake  the  following  information  activities: 

Finance  distribution  of  member  publications,  periodicals,  etc.  to  other  mem- 
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hors,  and  seek  out  non-member  publications  of  special  interest  to  members. 
Compile  reports  on  appropriate  technology  as  a  means  of  learning  about 
effective  technology  transfer  efforts. 

Work  with  TFCHNONFT  participating  organisations  to  expand  their  services 
to  include  topics  such  as  technical  assistance,  appropriate  technology  in¬ 
formation.  etc. 

Provide  technical  information  services  normally  available  to  THCHNONT1 
participating  organisations. 

Assist  in  developing  regional  and  country  strategies  for  enhancing  appropriate 
technology  activities  and  promoting  appropriate  technology  concerns. 

Bring  together  regional  experiences  on:  overcoming  obstacles  to  appropriate 
technology,  improving  the  intermediary  function  of  development  organisations, 
and  passing  on  knowledge  at  grassroot  level. 

It  is  too  early  to  assess  the  impact  of  this  new  mechanism.  The  record  of 
individual  members  in  delivering  appropriate  technologies,  particularly  to  the  rural 
poor,  speaks  highly  of  the  potential  of  the  new  grouping. 

AP( )  ( Asian  Productivity  Organisation  ):  This  is  an  inter-governmental  organization 
established  by  convention  in  1961  by  several  Asian  governments  to  hasten  their 
respective  economic  development.  It  is  non-political,  non-profit  making  and 
non-discriminating.  APO  aims  to  increase  productivity  and  accelerate  economic 
development,  in  (he  Asian  region,  by  mutual  cooperation.  It  seeks  to  realize  its 
objective  by: 

propagating  productivity  consciousness 

disseminating  modern  productivity  knowledge,  techniques  and  experience  in 
agriculture,  industry  and  service  sectors. 

Membership  is  open  to  all  Asian  governments  that  are  members  of  the  I  N 
Fconomic  and  Social  C  ommission  for  Asta  and  the  Pacific  (HSC'AP).  Govern¬ 
ments  outside  the  Asian  region  may  become  Associate  Members.  National 
Productivity  Organisations  (NPOs)  in  member  countries  deal  with  national 
productivity  activities.  They  also  act  as  implementing  agencies  for  APO  projects 
and  participate  in  APO  s  multi-country  projects  The  Heads  of  NPOs  meet  once  a 
year  to  exchange  experiences  and  to  review  and  work  out  project  and  im¬ 
plementation  details  of  APO's  programme  of  activities. 

The  Governing  Body  of  APO  is  composed  of  Directors  appointed  bv  member 
governments  and  meets  once  a  year  to  decide  on  policy  matters.  The  Secretariat, 
headed  by  a  Secretary-General,  is  the  executive  arm  of  the  Governing  Body.  The 
Secretarial  is  drawn  from  qualified  persons  amongst  member  countries  and  is 
located  in  lokyo.  Japan.  Ihe  information  programme  of  APO  includes: 

Propagation  of  productivity  consciousness  and  projection  of  the  APO  image, 
mainly  through  distribution  of  publications  (including  the  monthly  newsletter. 
APO  Wit  s)  among  member  countries  for  dissemination  and  use  in  their  own 
programmes. 

Dissemination  of  productivity  knowledge  by  means  of  technical  publications 
(in  management  and  technology  fields)  through  commercial  booksellers: 
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Compilation  of  a  catalogue  of  audio-visual  materials  possessed  hy  National 
Productivity  Organisations  (NPOs).  and  of  training  manuals  developed  hy 
them: 

Periodic  meetings  of  NPO  information  officers:  these  guarantee  co-ordination 
between  APOs  and  NPOs  and  provide  a  forum  for  reviewing  and  streng¬ 
thening  the  information  programme: 

Provision  of  technical  expert  services  in  the  development,  production,  and 
effective  utilisation  of  audio-visual  aids: 

Referral  of  technical  inquiries  to  LINUX )  or  to  appropriate  member  countries 
for  assistance. 

APO  is  considered  to  he  a  major  instrument  in  bringing  about  productivity 
consciousness  in  the  Asian  region  and  has  effect  ivclv  prompted  mutual  coopera¬ 
tion  among  member  countries  and  with  other  organisations. 

KC  77  (Regional  Centre  lor  Teehnotogx  Transfer):  This  organisation  which  was 
established  in  Bangalore  in  July  l‘>77.  views  technologv  transfer  as  a  comprehen¬ 
sive  process  involving  the  transition  of  technology  from  its  development  and 
generation  through  effective  diffusion,  and  appropriate  adaptation  to  practical 
applications.  Technology  transfer'  denotes  the  whole  spectrum  of  building  up 
technological  capabilities  through  development,  adaptation  and  transfer  of  tech¬ 
nology.  The  Centre  is  based  on  the  'network'  concept,  i.e  that  it  would  not 
become  the  location  of  activities  for  transfer  and  development  of  technology  but 
would  assist  in  strengthening  national  capabilities.  Activities  to  be  undertaken  by 
the  Centre  will  provide  support  to  the  national  efforts  or  will  be  of  catalytic 
nature.  The  RCTT  will  also  act  as  a  regional  instrument  to  pursue  major  concerns 
of  the  organisations  of  the  UN  system  working  in  the  field  of  technologv  such  as 
UNIDO  mid  UNCTAD. 

An  adequate  information  system  is  essential  for  such  an  approach  The 
RC  "IT  New  letter,  published  quarterly,  seeks  to  provide  a  channel  of  information 
for  use  by  the  institutions  participating  in  the  network  activities  as  well  as  the 
other  institutions  and  individuals  interested  in  its  activities.  It  reports  on  pro¬ 
grammes  anil  activities  of  RCTL  and  national  focal  points,  developments  in 
technology  policies  and  other  events  of  interest. 

In  deciding  upon  its  work  programme.  RCTI  adopted  the  approach  of 
ascertaining  the  needs  of  the  participating  countries  and  of  formulating  pro¬ 
grammes  to  fulfill  them.  A  workshop  in  Bangalore  in  April  ll*7S  attended  hi 
directors/offieers-in-eharge  of  national  focal  points,  and  representatives  of  the  UN 
agencies  identified  the  following  fields  of  concern  for  the  RC'IT: 

Food  and  agriculture  e.g.  industrial  utilisation  of  agro-wastes,  processing  of 
essential  oils  and  medicinal  plants:  post-harvest  technologies:  packaging 
technologies: 

Industry  e.g.  machine  tools,  metal  processing,  textiles,  leather,  ceramics, 
handloonts  and  low-cost  automation : 

Housing  e.g.  cement  production; 

Fnergy  e.g.  mini-hydro  plants,  biogas.  wind,  solar  and  cpal: 


2‘)S 


IM-ORMA  1 1(  S  AM)  IM)l  SIR1A1  l)l\l  l(ll>\1l  SI 


Natural  resources  e.g.  mineral  processing: 

Health  e.g.  food  fortification  and  family  planning. 

ROT  has  since  been  engaged  in  developing  specific  activities  in  the  above  areas  In 
the  field  of  technological  information.  ROT  has  taken  the  following  steps: 

Building  up  the  library  of  the  Centre,  the  nucleus  of  which  was  already  in 
existence: 

An  information  service  on  a  modest  scale  now  disseminates  information 
regarding  important  technological  developments  in  the  region  and  answers 
enquires  from  institutions  in  participating  countries  regarding  sources  of 
technological  information.  I'his  will  be  systematised  and  expanded.  Experts 
from  the  USSR  and  Israel  assisted  in  establishing  the  information  network: 
the  main  feature  that  will  distinguish  the  RCTI  information  service  from 
global  information  services  in  operation  will  be  that  it  will  be  specific  to  the 
requirements  of  participating  countries: 

A  periodical  newsletter  has  been  started: 

Two  volumes  of  national  papers  prepared  by  the  ESCAP  member  countries 
in  preparation  for  the  United  Nations  Conference  on  Science  and  Technology 
for  Development  (August  ld7d)  have  been  published. 

RCTF  activities  to  stimulate  the  How  of  technological  information  within  the 
region  are  being  pursued  with  vigour.  Its  library  has  achieved  steady  growth. 
Since  its  inception  RC1T  has  undertaken  projects  to  attain  its  objectives  and 
more  are  planned.  RCTT  is  expected  to  play  a  more  important  role  in  future  in 
the  flow  of  technological  information  within  the  region. 

AIT  (Asian  Institute  of  Technology):  founded  in  Id5d  as  the  SEATO  Graduate 
School  of  Engineering  to  help  meet  the  growing  need  for  advanced  engineering 
education  in  Asia,  it  became  fully  independent  in  1W>7  as  AIT.  Its  Royal  Thai 
charter  accords  it  the  status  of  an  autonomous  international  institution 
empowered  to  award  degrees  and  diplomas. 

It  provides  advanced  education  in  engineering,  science  and  allied  lields.  its 
academic  programmes  being  related  closely  to  the  needs  of  Asia. 

The  following  AIT  units  specifically  deal  with  information: 

Regional  Documentation  Centre:  established  in  1077  to  co-ordinate  present  and 
future  information  activities  being  developed  to  meet  the  information  needs  of 
both  AIT’s  Academic  Divisions  and  the  Asian  countries.  The  RDC  has  four 
operating  specialised  information  services. 

International  Ferroeement  Information  Centre  ( //-'/(’ ):  established  in  1077  as  a 
joint  project  with  the  Division  of  Structural  Engineering  and  Construction,  the 
Centre  is  sponsored  by  the  Government  of  New  Zealand,  the  LIS  Agency  for 
International  Development  and  the  International  Development  Research  Centre 
of  Canada  (IDRC).  It  is  engaged  in  collecting,  processing  and  disseminating 
information  on  ferroeement  and  related  materials.  Journal  of  Ferroeement  (quar¬ 
terly)  is  published  in  collaboration  with  the  NZ  Ferroeement  Marine  Association. 
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Renewable  Utterly  Resources  Information  Centre  ( RERIC ):  officially  established 
at  AIT  in  Jd7<S  with  financial  support  from  the  Government  of  France  and 
UNESCO.  this  covers  solar  energy,  wind,  biogas.  small  scale  hydropower  with  an 
'appropriate  technology'  approach  of  interest  to  tropical  developing  countries. 
Publications  include  RERIC  NEWS  (newsletter).  Renewable  Energy  Review 
Journal .  and  occasional  bibliographies  and  booklets. 

Environmental  Sanitation  Information  Centre  ( ENSIC ):  begun  in  |d7X  with  finan¬ 
cial  assistance  from  the  International  Development  Research  Centre  (Canada)  it 
aims  to  provide  developing  countries  with  information  on  the  disposal  and 
recycling  of  wastes.  It  publishes  regularly  ENFO  Newsletter.  Environmental  Sani¬ 
tation  Abstracts — Low  C'ost  Options  and  the  Annual  Technology  Review,  and 
occasional  monographs  and  booklets. 

Asian  Information  Centre  for  Geotechnical  Engineering  I  AGE):  established  in 
I ‘>73  under  joint  sponsorship  of  the  Division  of  Geotechnical  and  Transportation 
engineering  and  the  Library  and  Information  Centre  with  financial  support  from 
the  IDRC.  Serves  as  a  clearing  house  for  information  on  geotechnical  engineering 
projects,  i.e.  data  on  design,  construction  and  research  projects  are  analysed, 
abstracted  and  indexed  for  effective  storage,  retrieval  and  dissemination.  Regular 
publications  include  Asian  Geotechnical  Engineering  Abstracts.  AGE  Current 
Awareness  Service.  AGE  Journal  Holdings  List.  AGE  Conference  Procced.ings  List. 
AGE  Research  Reports  Holdings  List.  AGE  News,  and  AGE  Digest. 

General:  The  foregoing  mechanisms  have  all  played  a  major  role  in  providing 
engineering  and  technological  information  in  the  South-East  Asian  region.  There 
are.  of  course,  other  mechanisms  which  deal  with  more  specialised  and  specific 
fields.  Inter-governmental  arrangements  such  as  ASEAN  (Association  of  South- 
East  Asian  Nations)  and  UN  ESCAP  (United  Nations  Economic  and  Social 
Commission  for  Asia  and  the  Pacific),  the  educational  systems  and  their  exchange 
programmes,  professional  associations,  industry  federations,  and  other  bodies  and 
mechanisms  all  play  important  roles  to  complete  the  total  'delivery'  system. 


PROBLEMS  OF  INFORMATION  TRANSFER  FOR 
TECHNOLOGICAL  DEVELOPMENT 


Whii  i  no  oni  di  nii  s  that  the  developed  countries  and  the  international  sources 
of  information  could  he  more  effective  in  stimulating  the  diffusion  of  technology, 
there  is  a  growing  realisation  that  the  greater  part  of  man's  technological 
know-how  is  freely  available.  The  biggest  problem  is  that  developing  countries  are 
ill-equipped  to  find,  evaluate  and  apply  it.  Often,  information  needs  arc  not 
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apparent  or  properly  identified,  hence,  the  need  of  strengthening  the  capabilities 
of  Third  World  institutions. 

Information  seekers  are  also  faced  with  both  extremes  in  their  search  for 
technological  information.  On  one  hand,  it  can  be  very  limited  because  they  have 
no  ready  access  to  sources  of  technological  information,  and  even  if  such 
information  is  available,  it  may  not  be  in  an  appropriate  form.  On  the  other  hand, 
the  range  of  technological  information  can  he  very  wide  and  the  problem  becomes 
that  of  choosing  appropriate  technology  or  the  adaptation  of  technology  to  suit  a 
specific  situation  In  addition,  there  is  the  oft-repeated  criticism  that  information 
obtained  from  developed  country  sources  is  not  relevant  to  the  needs  of  develo¬ 
ping  countries.  But  who  should  really  decide  what  is  relevant?  Again,  the  role  of 
information  "processors'  or  development  agents  is  extremely  important  in 
developing  countries. 

Developing  countries  have  much  to  share  in  terms  of  relevant  technological 
information,  processes  and  expertise,  but  the  stimulus  or  the  capability  is  not 
always  there.  Most  developing  countries  are  competitors  in  international  trade. 
There  appears  to  be  inadequate  awareness  that  the  transfer  of  technological 
information  is  a  two-way  affair — between  developing  countries  and  even,  to  a 
lesser  degree,  between  developed  and  developing  countries. 

The  physical  infrastructures  for  effective  information  transfer  are  not  always 
present  in  developing  countries.  Countrysides  are  sometimes  inaccessible,  com¬ 
munication  links  inadequate.  Hence,  the  problem  of  delivering  information  at  the 
right  time,  at  the  right  place,  in  the  right  form. 

All  these  problems  are  not  insurmountable:  much  progress  has  been  made. 
Mechanisms  that  have  been  set  up  have  made  their  contributions  to  minimising 
some  of  them  and  have  had  their  impact  on  technological  development.  Some 
problems  require  political  will,  others  time  and  funds.  Most  important,  perhaps,  is 
that  cooperation  and  sharing  among  countries  in  the  field  of  technological 
information  do  not  become  mere  slogans.  They  can  be  made  to  work. 
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INTRODUCTION 


Till  \ i*i*i  u MioNof  inlormatie  technologies  has  luul  a  major  impact  on  information 
tr  insier  ami  the  process  seems  likely  lo  continue  in  the  foreseeable  future.  Hie 
impact,  however,  is  not  simply  a  matter  of  a  straightforward  application  of  .1 
technological  innovation  to  solve  known  problems  at  an  acceptable  cost,  but 
appears  to  involve  a  complexity  of  factors  including  cross-fertilisation  between 
two  previously  independent  areas  of  development  (computers  and  telecommuni¬ 
cations).  the  explosive  growth  of  general  electronic  data  processing  in  the  in¬ 
dustrialised  countries,  market  forces,  and  user  reaction.  An  historical  perspective 
mav  therefore  help  lo  establish  the  dynamics  of  these  continuing  interactions 
between  developments  in  informatics  and  the  concomitant  rapidly  occurring 
changes  in  information  transfer  possibilities  and  methods. 

During  the  1‘Jbtls  developments  in  random-access  memories,  retrieval  soft¬ 
ware  and  computer  time  sharing  were  associated  with  the  ikse  of  machine-readable 
material  prepared  as  a  part  of  the  production  process  loi^ secondary  abstracting 
and  indexing  journals  to  produce  experimental  versions  of  today's  interactive 
online  information  systems  which  began  to  appear  late  in  that  decade  It  may  he 
noted,  however,  that  the  real  impetus  for  the  explosive  growth  of  information 
transfer  systems  of  this  kind  came  from  the  marriage  of  computers  and  telecom¬ 
munications  technologies  in  the  form  of  time  sharing  and  networking,  and  these 
were  driven  almost  entirely  by  the  possibilities  opening  up  for  the  business 
community:  scientific  anil  technical  information  transfer  in  the  widest  sense  of 
that  term  then,  as  now.  rode  on  the  backs  of  other  applications  which  exerted 
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greater  market  pressure  and  therefore  determined  the  path  of  technological 
development. 

At  all  events,  growth  of  online  information  retrieval  during  the  latter  half  of 
the  70s  reached  the  point  at  which  probably  well  over  two  million  searches  per 
year  were  being  carried  out  in  the  USA  by  the  end  of  the  decade.  Important 
changes  had  also  occurred  within  the  data  base  industry  itself :  whereas  at  the  start 
of  the  decade  data  bases  available  online  numbered  perhaps  about  20.  these  being 
institutionally-produced  bibliographic  data  bases  in  the  main  disciplines  of  pure 
science  and  technology,  today's  user  in  the  industrialised  countries  will  probablv 
have  three  or  four  hundred  data  bases  available  to  him.  many  of  them  being  fact 
or  source  data  banks.  These  latter  have  shown  consistently  high  growth  rates, 
particularly  in  the  fields  of  finance,  trade,  statistics,  etc.  Much  of  current  data  base 
and  data  bank  production  is  now  in  the  hands  of  private,  for-profit  industry  rather 
than  professional  institutions  and  government  agencies. 

With  regard  to  the  users  themselves,  it  is  probablv  true  that  the  early 
expectations  that  the  technology  would  favour  end-users  searching  for  themselves 
have  not  yet  materialised:  today's  users  of  online  systems  are  probably  librarians, 
information  brokers  and  information  personnel  generally.  The  growing  emphasis 
on  fact  data  banks  and  on  subject  fields  well  removed  from  traditional  pure  and 
applied  science  would,  however,  suggest  that  online  information  transfer  is 
beginning  to  move  out  of  the  scientific  area  into  business,  finance,  planning  and 
management.  If  this  is  so.  then  conventional  online  technology  may  be  inadequate 
to  promote  a  further  round  of  explosive  growth  in  utilisation. 


INFORMATION  CAPTURING  AND  ORDERING 


Present  Position 

Most  of  the  formal  information  resource  is  still  captured  by  conventional 
means,  i.e..  authors'  draft  papers  which  are  then  reviewed  and  eventually  edited 
and  published  as  articles  in  a  journal  or  as  monographs.  While  the  printing 
industry  is  now  becoming  computerised,  this  has  had  little  impact  on  the  timeli¬ 
ness  and  effectiveness  of  the  process  as  a  whole,  viewed  as  a  means  of  rapid 
information  transfer  within  a  relatively  small  and  rather  homogeneous  profes¬ 
sional  community.  In  this  context,  ‘ordering'  of  information  means  the  process 
by  which  the  stock  of  information  is  systematically  arranged  so  that  items  can  be 
identified,  located  and  retrieved  according  to  relevance  to  a  subject  or  a  problem 
area.  etc.  The  present  system  still  leans  heavily  on  the  classical  procedures  of 
lihrarianship.  i.e..  cataloguing  and  indexing,  even  though  the  means  for  applying 
these  procedures  are  computerised  in  the  form  of  inverted-file  data  bases  and 
sophisticated  retrieval  software,  fhere  is.  however,  no  doubt  that  the  power  of 
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these  mechanised  components,  by  which  a  virtually  complete  set  of  valid 
references  can  be  retrieved  in  a  half  hour  search  across  data  bases  containing 
many  millions  of  references,  has  brought  into  sharp  relief  the  inadequacies  of  the 
other  components  of  the  system  as  a  whole.  It  is  rare  that  the  editorial  and 
publication  process  is  completed  in  less  than  a  year  after  the  first  draft  of  a 
manuscript,  and  the  heavy  professional  and  clerical  load  required  by  this  and  the 
secondary  publication  process,  which  involves  highly  skilled  abstracters  and 
indexers,  builds  up  to  a  very  heavy  overhead  per  reference  retrieved. 


Areas  for  New  Information  Technology  Applications 

The  whole  area  of  improving  timeliness  in  information  capture  and  ordering 
deserves  attention,  especially  in  those  fast  growing  areas  of  applied  science  and 
technology  having  important  economic  implications,  and  in  transdiseiplinarv 
studies  having  impacts  outside  the  pure  research  and  development  tield.  Elec¬ 
tronic  publishing  could  be  a  partial  answer,  since  the  production  of  a  machine- 
readable  text  as  the  primary  product  of  the  publishing  process  provides  a  ready 
vehicle  for  on-demand  publishing,  personalised  journals  and  other  forms  of 
information  which  can  be  rapidly  distributed  by  electronic  or  other  means  to  those 
requiring  it.  Electronic  publishing,  while  improving  the  situation  would  not  solve 
all  the  problems  of  timeliness:  much  of  the  delay  is  taken  up  by  the  drafting, 
submission,  review  and  redrafting  of  the  original  text  required  under  present 
procedures.  All  these  processes  could  be  simplified  and  speeded  up  by  using 
electronic  means  of  text  processing  and  communication,  but  this  would  perhaps 
not  be  consistent  with  other  requirements  in  scientific  publishing  (one  possible 
scheme  has  been  described  in  Page.  IdXOa). 

The  proliferation  of  data  bases  has  increased  the  difficulties  inherent  in  the 
where-to-look  problem:  a  highly  skilled  intermediary  cannot  know  the  contents  of 
all  possible  data  bases  which  might  be  used  in  a  search:  there  is  an  urgent  need  for 
automatic  referral  systems  and  constantly  updated  in-depth  data  base  directories 
online  which  will  guide  an  intermediary  or  an  end-user  through  the  possibilities. 


Application  in  Developing  Countries 

While  improvements  in  timeliness  and  in  information  location  w  ill  be  of  value  to 
all  users,  there  are  specific  problems  in  information  management  which  presently 
constitute  an  obstacle  for  the  full  exploitation  of  locally  produced  information  in 
developing  countries.  As  Woodward  (1‘JStl)  has  pointed  out.  the  organisation  and 
retrieval  of  locally  produced  information  are  significant  factors  in  development . 
Part  of  the  problem  may  be  organisational,  but  relatively  simple  informatics 
applications  in  the  shape  of  simple-to-use  input  procedures  for  local  data  bases 
and  the  use  of  mini-  or  even  micro-computers  as  stand-alone  devices  for  data  base 
creation  and  information  retrieval  offer  useful  possibilities.  With  regard  to 
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organisational  aspects.  Tell  (1980)  points  out  that  where  responsibilities  for 
information  management  are  reasonably  centralised  in  an  executive  ministry,  and 
this  ministry  possesses  a  satisfactory  computer,  locally  produced  and  other  in¬ 
formation  may  be  aggregated  into  what  amounts  to  powerful  local  data  bases, 
tailored  to  the  needs  of  the  decision  maker  concerned.  Such  solutions,  however, 
presuppose  a  certain  level  of  infrastructure  and  technical  expertise  which  may  not 
be  available  in  a  very  large  number  of  cases. 


INFORMATION  RETRIFA  AJ>—  INFORMATICS  AND  THE  USER 

Omink  Rt  iRttAAi  is  no  longer  a  cottage  industry  in  industrialised  countries: 
Cuadra  (1980)  has  identified  over  fit)  organisations  offering  online  retrieval  ser¬ 
vices  internationally,  and  some  authorities  believe  that  the  current  US  market  is 
about  $40,00 <1,000  per  year  in  size,  with  Japan  and  Europe  each  at  about  the 
$10,000,000  per  annum  level.  While  a  number  of  online  searches  are  being  made 
by  countries  outside  these  regions,  these  are  "imported  ".  mainly  from  the  USA: 
there  appears  to  be  little  activity  as  yet  in  supplying  online  services  from  other 
regions. 

Retrieval  Software — the  User/System  Interface 

Although  there  are  now  a  large  number  of  retrieval  packages  available 
off-the-shelf,  they  are,  by  and  large,  far  removed  from  the  ideal  of  natural 
language  systems.  One  must  learn  the  commands  appropriate  to  each,  their 
abbreviations  and  combinations  which  may  be  represented  by  punctuation  marks 
of  one  kind  or  another.  In  this  respect,  they  are  insufficiently  user-friendly, 
although  there  have  been  improvements  here  in  recent  years.  An  instance  is  the 
development  of  the  common  command  language  by  the  Commission  of  the  EEC 
which,  when  implemented  on  a  host  computer,  will  automatically  translate 
commands  from  the  user  in  CC1.  into  the  host  s  own  retrieval  language. 

Seen  from  the  user's  stand  point,  the  retrieval  system  and  the  structure  of  the 
data  base  (indexing  and  abstracting)  form  a  black  box  with  which  he  must  interact 
to  obtain  relevant  answers.  This  can  be  a  frustrating  experience,  not  only  because 
of  the  intricacies  of  the  command  language,  but  also  because  the  sy  stem  gives  him 
little  if  any  guide  to  the  indexing  philosophy  used  in  a  particular  data  base.  While 
really  major  improvements  in  this  respect  arc  not  yet  in  sight,  as  they  will  require 
the  further  development  of  artificial  intelligence  and  associative  memory  concepts, 
certain  palliatives  could  be  investigated,  such  as  more  and  better  tutorial  systems, 
both  online  and  offline,  and  easier-to-handle  information  on  data  base  structure, 
for  example,  online  and  offline  synonym  and  related  terms  structural  diagrams.  In 
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respect  ol  data  base-specific  and  retrieval  system-speeitie  training,  intermediaries 
in  developing  countries  are  worse  otf  than  their  colleagues  in  industrialised 
countries,  since  intercontinental  journeys  may  be  required  for  attendance  at 
training  seminars,  and  it  w  ill  be  similarly  difficult  to  reach  the  advisory  sen  ice  of 
the  data  base  or  system  concerned.  Therefore,  well-organised  and  in-depth  train¬ 
ing  and  explanatory  material,  both  on  and  offline,  is  an  important  area  for 
improvement.  Another  area  for  development  relevant  to  the  needs  of  developing 
countries  is  that  of  multilingualism:  the  great  majority  of  data  bases  now  available- 
online  are  in  the  English  language,  as  are  almost  all  retrieval  languages.  This  is 
not  a  situation  which  can  be  changed  overnight,  but  short  of  full  automatic 
translation  there  are  possibilities  in  the  shape  of  multilingual  online  thesauri 
which  could  assist  users  to  search  in  another  language  even  though  the  search 
output  would  he  in  English, 


ACCESS  TO  ACTUAL  INFORM  ATION 


A  uibi  iociRAt’Hti  si-arch  is  of  minimal  value  to  the  user  unless  he  can  sub¬ 
sequently  obtain,  at  a  reasonable  price  and  with  an  acceptable  delay,  copies  of  the 
original  document  cited.  This  is  a  problem  common  to  users  in  both  industrialised 
and  developing  countries,  although  the  latter's  situation  is  worse  in  that  local 
library  stocks  are  probably  inadequate:  securing  copies  from  one  of  the  major 
supply  centres  overseas  will  require  the  expenditure  of  scarce  hart  I  currency, 
probably  requiring  prior  approval.  A  further  problem  affecting  users  in  develo¬ 
ping  countries  more  severely  than  their  colleagues  in  industrialised  countries  is  the 
heavy  cost  of  telecommunications  to  reach  online  vendors  or  host  organisations 
operating  the  data  bases  they  need  to  consult. 


Document  Delivery 

The  Commission  of  the  EEC  has  recently  been  active  in  studying  the 
possibilities  of  electronic  document  delivery  and  its  relation  to  electronic 
publishing  (see  Norman.  1981.  and  Page.  1980b).  These  indicate  that  elec¬ 
tronic  document  delivery  is  feasible  and  technically  within  the  state-of-the-art. 
although  more  work  needs  to  be  done  on  systems  integration  and  in  particular,  on 
developing  terminals  for  receiving  electronic  copies  in  both  facsimile  and  coded 
character  formats,  with  the  ability  to  switch  between  each.  Open  questions  at  the 
moment  are  user  reactions  and  costs  per  item  delivered  in  operational  systems:  we 
do  not  know,  for  example,  what  kinds  of  users  want  what  types  of  documents  with 
ultra  rapid  delivery  (e.g.  overnight),  and  what  they  would  be  prepared  to  pay  for 
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such  a  service.  Cost  components  are  dominated  In  the  cost  ol  transmission,  which, 
using  typical  Huropean  packet-switched  network  tariffs  and  the  large  number  o( 
bits  associated  with  facsimile,  could  be  well  over  one  dollat  per  page,  lull 
consideration  has  not  vet  been  given  to  the  application  of  these  techniques  to  the 
problem  of  document  delivery  to  developing  countries  but  at  present  this  will 
require  expensive  leased  circuits,  and  could  make  economic  sense  if  there  were  a 
sufficient  traffic  volume  to  spread  the  costs  over  a  large  number  of  items  in  this 
respect  it  should  be  noted  that  modern  page  imaging  equipment  for  the  produc¬ 
tion  of  data-comprcssed  digital  facsimile  pages  can  operate  at  speeds  of  one  to 
two  seconds  per  page. 

There  is.  however,  another  possibility,  just  becoming  state-of-the-art.  and  this 
is  the  use  of  videodiscs  to  store  electronic  versions  of  documents.  At  least  one 
current  information  retrieval  system.  Pergamou's  PA  I  SI’. ARCH,  offers  the  pos- 
sibilitv  ol  full-text  document  retrieval  on  a  stand-alone  videodisc-v ideoplavcr 
terminal  at  the  user's  desk  <  fillet  developments  now  in  the  prototv pe  stage  such  as 
the  Philips  Ml -XiAlXX  system  provides  for  full-text  storage  on  ultra  high  density 
read-only  digital  optical  (laser)  discs  with  very  last  retrieval  and  the  possihiliiv  of 
associating  banks  of  such  discs  in  a  jukebox  arrangement  Such  a  system  could 
conceivably  oiler  a  locally  operated  full-text  information  system  with  a  minicom¬ 
puter-based  retrieval  capability.  1'iuler  certain  circumstances  this  might  be  more 
cost -effective  than  pay  ing  intercontinental  telecommunications  charges  tor  data  base 
searching  plus  charges  for  delivery  of  relevant  document  copies  from  a  remote 
centre. 


Telecommunications  as  a  Means  of  Access  to  Information  Systems 

Aside  from  the  possibilities  of  total  decentralisation  to  local  information 
centres,  or  even  to  group  of  end-users,  ottered  by  advanced  videodisc  systems, 
new  information  and  telecommunications  technologies  oiler  ah.  .  -atives  to  th 
present  use  of  networks  derived  from  the  national  and  inter"  a>  >.  it  telepf 
systems.  It  may  be  noted  that,  in  practice,  present  day  packet  n --hod  network- 
and  data  circuits  are  in  many  ways  limited  by  the  characteristics  of  the  circuits 
they  use.  which  were  primarily  designed  for  voice  telephony.  Although  all 
digital-networks  are  being  gradually  introduced  in  the  industrialised  countries, 
these  limitations  are  likely  to  remain  for  some  long  time  to  come.  The  basic 
limitation  is  that  in  terms  of  bandwidth,  which  in  practice  may  be  equated  with 
the  number  of  bits  of  data  which  may  be  transmitted  per  second.  In  general,  the 
maximum  transmission  speed  which  can  he  dealt  by  a  telephone  circuit  is 
insufficient  to  carry  hit  streams  representing  pictorial  information  or  facsimile  data 
at  a  speed  at  which  modern  page  imaging  devices  can  operate.  To  match  the  high 
bit-rates  needed  for  these  applications  requires  the  grouping  of  several  telephone 
circuits  together  in  parallel  or  the  use  of  special  coaxial  cables,  such  as  in  cable 
television  systems. 

Telecommunication  satellite  systems  are  not  subject  to  the  same  bandwidth 
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limitations  aiul  channels  within  the  satellite  are  tvpicallv  of  megabit  speeds 
Hitherto,  satellites  used  lor  international  telecommunications  have  required  I  a  tee 
earth  stations  to  and  from  which  trallic  mast  he  fed  In  the  terrestrial  telephone, 
etc.,  networks  thus,  from  the  users  point  of  view,  the  basic  bandwidth  limitations 
ot  the  terrestrial  networks  remain  unchanged  in  spite  of  the  satellite  link 
M  oreovei.  the  telecommunications  administrations  concerned  will  charge  the  usei 
similar  tarills  whether  the  trallic  goes  hv  satellite  or  In  mulct  sea  cable  etc 

With  the  advent  ol  regional  communications  satellites,  and  technical  in¬ 
novation  which  allow  the  use  of  small  (three  metres)  disc  antennas  in  place  ol  the 
lame  mound  stations,  a  new  range  of  all-satellite  data  services  become  possible, 
such  as  direct  l\  broadcasting,  high  capacitv  test  ilehverv  sv stems,  either 
broadcast  or  point-to-point.  massive  computer  tile  transfer,  video  teleconferenc¬ 
ing.  etc  Main  such  facilities  are  now  being  ottered  In  the  Satellite  Business 
Svstenis  (  oopctation  in  the  I  SA.  and  are  planned  tor  the  l  uropean  Com¬ 
munication  Satellite  svstem  (It  S ).  starting  operational  life  in  l‘>X2  a  I  he  degree 
to  which  these  developments  can  sigmticantlv  impact  information  transler.  parti 
culatlv  to  aiul  within  developing  regions  of  the  world,  will  depend  on  tarilfs.  but 
international  bodies  are  now  becoming  aware  of  the  importance  of  low  inter¬ 
national  telecommunications  tarilfs  for  information  liaiister  in  developing  regions. 
It  is  to  be  hoped  that  initiatives  in  information  transfer,  such  as  the  I’ADIS 
proposals  hv  the  l  \  I  cononuc  Commission  for  Africa,  in  which,  inter  aliu.  an 
.African  regional  communications  satellite  lor  information  transfer  is  proposed, 
will  result  in  a  more  favourable  situation  lot  users  in  developing  countries  than  is 
given  In  present  international  tarilf  structures. 
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Information  Flow  in  a  National  System 
for  Research  and  Development 


Konrad  Fiatkowski ,  Henryk  Rybiriski  and  Role  si  a  w  Szymariski 
.S7.Y70.  Poland 


INTRODUCTION 


IvioKMurcis  mm  for  v-e.mh  and  development  in  Poland  in  organised  within  the 
framework  of  the  National  System  for  Scientific.  Technical  and  Economic  In¬ 
formation  (SINK)).  Ihe  aim  of  the  SIN  TO  system  is  ti'  perform  two  basic  tasks, 
namely : 

( 1 )  to  supply  all  individual  users  (chiefly  scientists,  teachers,  engineers  etc.  I  w  ith 
full  and  relevant  information: 

(2)  to  supply  all  institutional  users  (chiefly  Government  officers)  with  aggre¬ 
gate  information  and  statistics  concerning  scientific  research  activities, 
initiations  of  new  technologies,  etc.,  within  the  country  . 

Such  an  information  system  is  a  substantial  step  towards  improving  ths’ 
effectiveness  of  research  projects  and  technology  development.  Wide  cooperation 
among  information  subsystems  of  SINK)  is  assumed.  Moreover  a  considerable 
exchange  of  information  between  SINK)  and  international  information  services  is 
planned.  Therefore  the  organisation  of  information  flow  inside  SINK)  is  of  great 
importance  for  SINK)  functioning.  The  aim  of  this  paper  is  to  discuss  sonic 
solutions  to  information  flow  organisation  in  the  SINTO  system. 
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NATIONAL  SYSTEM  FOR  SCIENTIFIC,  TECHNICAL  ANI) 
ECONOMIC  INFORMATION  (SINTO) 


I  ni  frit  imin  \ry  pi  an  for  the  national  system  of  scientific,  technical  and  economic 
information  (SINTO)  was  formally  approved  in  I97t>  (Nitocki.  1979).  The  system 
is  currently  in  the  process  of  implementation.  Its  aim  is  to  facilitate  the 
identification  of  source  material,  assist  in  the  retrieval  of  the  requested  material, 
and  classify,  index,  and  disseminate  the  abstracts  of  the  documents  to  all  parti¬ 
cipating  users.  There  are  three  types  of  institutions  which  are  directly  involved: 
information  centres,  libraries  and  archives. 

The  main  purpose  of  SINTO  is: 

(1)  to  integrate  activities  of  all  three  types  ot  institutions  without  changing 
their  organisational  structure  and  dependencies: 

(2)  to  enable  a  more  exhaustive  inter-lield  of  primary  and  secondary  in¬ 
formation. 

In  that  sense  SINTO  can  he  regarded  as  a  system  which  provides  functional 
co-ordination  of  the  institutions  which  operate  in  the  information  area 

Three  basic  tvpes  of  automated  information  systems  operate  within  SINK). 
Thev  arc  specialised  branch  and  regional.  I  he  sv  stems  differ  in  their  territorial  range 
and  processed  information  scope. 

The  specialised  systems  maintain  and  co-ordinate  all  information  activities 
concerning  special  documents  such  as  patents,  research  reports,  etc.  In  Poland  the 
main  specialised  systems  are: 

SYNABA  (information  system  for  research  reports)  (I)ohosj  and  VVojewoda. 

19X0) 

SA/.APS  (information  system  on  Polish  international  scientific  cooperation) 

(IS  I  f  f .  I‘).S<I) 

PATENT  (information  system  for  patent  documents)  (Brajc/ewski.  Il)7(i) 

TRANSLATIONS  (information  system  for  translations)  (IINTE.  19X0). 

The  branch  systems  maintain  information  activity  for  specific  fields  of  science, 
technology  or  industry. 

At  present  the  Agriculture  Information  System  (Hancko.  P)7,X).  Mining  In¬ 
dustry  Information  System  (Bartosz)  and  the  Chemical  Information  System 
(IEPCH.  1979)  are  examples  of  advanced  branch  systems  which  are  being 
developed  within  the  framework  of  SINTO. 

The  range  of  specialised  and  branch  system  activity  is  national. 

In  addition,  territorial  systems  operate  in  particular  regions  of  the  country. 
They  maintain  and  co-ordinate  all  information  activities  in  their  region.  Usually 
they  are  implemented  by  large  university  and  research  libraries.  The  system 
KRAKUS  which  is  operating  in  the  Krakow  region  is  a  good  example  of  such  a 
system  (C/erni.  1979). 

These  three  types  of  systems  also  differ  in  their  roles  within  SINTO.  The 
specialised  systems  are  mainly  responsible  for  preparing  and  preprocessing  rele- 
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vant  information  material.  The  data  bases  thus  created  are  broadly  divided  by 
topic  and  disseminated  to  appropriate  branch  and  territorial  systems.  Those  data 
bases  are  also  used  by  individual  users.  In  particular  they  are  used  to  obtain  a 
variety  of  statistical  and  planning  information  for  management  and  administration 
purposes. 

The  branch  information  systems  are  responsible  for  servicing  users  interested 
in  specific  fields  or  branches  of  science,  technology  or  industry.  Their  data  bases 
are  also  augmented  bv  information  from 

(a)  specialised  systems,  relating  to  information  created  in  Poland. 

(b)  foreign  abstracting  services  on  magnetic  tapes  relating  to  world  wide 
bibliographic  data. 
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(c)  international  information  systems,  such  as  ICSTI  (Moscow).  AGRIS. 
INIS.  etc. 

On  the  other  hand  the  branch  systems  produce  magnetic  tapes  for  inter¬ 
national  exchange  and  for  territorial  systems  under  various  agreements. 

The  territorial  systems  are  augmented  by  other  systems  of  SINTO.  They  are 
responsible  for  direct  cooperation  with  individual  users  from  given  regions. 


PRINCIPLES  OF  SINTO  IMPLEMENTATION 


SINK)  iniokmaiios  sv s i Iain  integrate  the  functions  of  both  scientific  information 
systems  and  management  information  systems.  An  analysis  of  CDS  ISIS  facilities 
has  shown  that,  in  general,  the  CDS  ISIS  package  (Modr/jwska.  Id, SO)  can  be 
successfully  used  as  a  standard  software  for  SINTO.  However,  because  of  the 
special  needs  of  SINTO  several  extensions  of  CDS  ISIS  have  had  to  be  made. 
These  extensions  permit  the  creation  of  the  so-called  Multilevel  Information 
System  (Rvbinski.  in  press),  which  allows  ISIS  databases  to  operate  in  a  more 
flexible  way. 

The  main  idea  of  that  approach  is  to  provide  the  users  with  additional  levels 
of  access  to  data  in  order  to  meet  their  specific  needs.  The  new  levels  of  access  are 
obtained  by  means  of  DMl.  enabling  the  production  of  application  programs,  and 
the  generation  of  statistical  and  aggregated  information. 

The  extensions  mentioned  above  have  been  widely  applied  within  specialist 
systems,  especially  SAZAPS.  and  SYNABA.  They  are  also  applied  within  some 
branch  and  territorial  svstems. 
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CONCLUSION 

•Ini  naiionai  svs i ini  for  Scientific.  Technical  and  Economic  Information 
(SINK))  is  being  designed  in  Poland  to  support  development  of  science  and 
technology.  To  provide  SINK)  users  with  accurate  and  relevant  information 
co-operation  among  SINK)  subsystems  services  and  an  exchange  of  information 
between  SINK)  and  international  information  services  is  required.  Therefore  a 
rich  information  flow  within  the  framework  of  SINK)  is  being  organised.  To 
facilitate  such  flow  uniform  software  has  been  proposed  to  implement  SINK) 
subsystems. 
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INTRODUCTION 


T)t  •kinc.  mi  t'.xst  two  ph.mm  s  increasing  attention  has  been  paid  to  the  problems 
confronting;  economic  development  and  social  progress  around  the  world,  and 
especially  in  I.DC's.  The  role  played  by  science  and  technology  in  such  development 
has  rapidly  assumed  an  important,  even  a  dominant,  position  in  these  debates. 
During  the  1470*.  in  particular,  the  view  has  become  widely  accepted  that  the 
intersection  hetWeen  science  and  development  occurs  in  the  process  of  information 
transfer.  Science,  according  to  this  view,  affects  both  economic  growth  and  social 
progress  through  the  dissemination  and  use  of  new  technical  knowledge.  C  'onvcrseb . 
She  type  and  amount  of  research,  and  hence  the  pace  and  direction  of  the  grow  th  of 
our  stock  of  knowledge,  is  strongly  influenced  by  demands  for  information  to  solve 
problems  connected  with  promoting  growth  and  progress  (Allen.  1 Anderla. 
IU7.T  Robertson  cl  til..  P)72:  Allen  cl  til..  I‘»7I;  OHC  D.  I ‘>7 1 ). 

Furthermore,  it  has  been  widely  believed  (until  recently  at  least)  that  more 
effective  information  transfer  mechanisms  would  simultaneously  promote  both 
economic  growth  and  social  progress.  This  belief  is  shown  hv  the  rapid  increase  in 
the  level  of  funding  not  only  for  research,  but  for  information  transfer 
mechanisms,  and  the  growing  attention  given  to  information  policy  in  the 
economic  development  strategies  of  governments  and  other  agencies,  in  the  Third 
World  as  elsewhere  (NAS  \l)72.  OEC  D  I‘>7I  Plnformat  ics.  fit  other  words— has 
moved  to  a  central  position  in  studies  of  development  policy.  According  to  the 
programme  for  this  conference  "Informatics  is  the  rational  and  systematic  application 
of  information  technology  to  economic,  social  and  political  problems".  It  therefore^ 
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'Includes  Ihc  study  of  how  the  expansion  of  information  through  research,  and  the 
dissemination  of  research  results,  interact  with  economic  and  social  change,  and  of 
how  to  improve  the  effectiveness  of  information  sy  stems  in  promoting  both  economic 
growth  and  progress^ 

Developing  coup  Kies  have  a  special  need  for  effective  access  to  information 
to  promote  growth  aftd  progress.  Their  resources  are  rarelv  adequate  to  meet  the 
costs  of  meeting  this  need  by  the  mechanisms  used  in  richer  countries.  The 
problem  is  made  more  difficult  by  the  limited  general  infrastructure  of  I. DCs. 
Poor  roads,  phone  systems,  postal  services  and  other  similar  factors  have  a  serious 
effect  on  information  transfer.  Scientists  often  work  at  centres  remote  from  the 
urban  locations  where  information  is  available  and  have  special  difficulties  in 
travelling  to  or  communicating  with,  these  centres. 

Here  are  some  characteristics  which  a  good  information  service  should  have 
(Cooney .  P>74b):  it  should  (a)  be  accessible  and  easy  to  use  (Zipf.  11>4‘M;  (b)  deliver  a 
high  rate  of  messages  for  a  given  time  and  effort  by  the  user  (A lien.  Idbb):  (c)  make 
available  a  wide  range  of  information  not  usually  available  in  or  near  the  scientist's 
own  work  place:  (d)  maintain  a  high  level  of  quality  in  the  information  content 
supplied:  (e)  in  a  less  developed  region  more  than  elsewhere,  a  serv  ice  must  also  be 
cost  effective. 


CHANGED  PRIORITIES’ 


Tin  i-oiiowinc.  s<  vi  i  of  priorities  would  appeal  to  offer  the  best  hope  of 
providing  these  requirements  quickly  and  effectively. 

The  first  priority  should  be  given  to  promoting  meetings  between  scientists, 
that  is.  developing  the  "technological  gatekeeper"  function  (Allen.  I%6.  Allen  cl 
ill .  P>7I).  It  has  been  shown  that  scientists  and  technologists  get  most  of  the 
information  which  benefits  their  work  front  talking  to  colleagues.  The  colleagues 
who  are  most  relied  on  tire  termed  "gatekeepers".  Research  carried  out  in  Ireland 
(Allen  cl  dl..  1471)  identified  the  "international  technological  gatekeeper".  It  was 
shown  that  a  nation,  like  an  organisation,  depends  on  its  gatekeepers  to  bring 
technical  knowledge  into  the  country  to  aid  development.  Since  no  country  can 
hope  to  develop  rapidly  without  knowledge  front  abroad,  this  finding  has  im¬ 
portant  implications  for  national  policies  on  travel  by  scientists. 

In  most  countries  the  official  attitude  to  experts  who  seek  funds  for  travel, 
especially  abroad,  has  often  been  "why  should  we  spend  money  sending  these 
people  on  glorified  holidays  ’".  In  LIX's  this  attitude  is  reinforced  by  the  severe 
shortage  of  foreign  currency  for  any  purpose.  However,  it  is  important  to 
remember  that  knowledge  goes  out  of  date  very  quickly  and  must  be  replaced  by 
new  knowledge.  The  best  way  is  to  talk  with  someone  who  knows  and  such  people 
are  often  in  another  country. 

A  high  priority  should  therefore  be  given  to  enabling  trained  scientists  from 
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developing  countries  to  keep  up  to  date  by  travelling  and  meeting  colleagues 
itbroad  (C  ooney  and  Allen.  1474).  Budgets  for  attending  international  meetings 
should  be  made  more  generous.  The  total  bans  on  foreign  travel,  which  seem  to 
apply  in  some  countries,  should  be  relaxed.  Aid  programmes  should  lay  greater 
emphasis  on  helping  this  type  of  information  function,  as  recommended  in  a 
report  on  US  AID  some  years  ago  (NAS.  1472). 


LITERATURE  SERV  ICES 


Tut  si  t  o\n  priority  \ r i  a  is  to  make  primary  current  literature,  mainly  in 
scientific  journals,  more  easily  and  quickly  available  to  users  throughout  develo¬ 
ping  countries.  If  there  are  one  or  two  good,  large  collections  of  journals  in  a 
country,  it  is  appropriate  to  use  photocopying  technology  lo  spread  the  material 
around  to  those  who  need  it.  The  literature  services  established  in  some  countries  in 
East  Africa  and  Asia  go  a  long  way  to  achieving  this  (Cooney.  1 4ns.  1 474a.  147Xh: 
Munn.  1473:  Schlie.  147X). 

The  service  operates  as  follows.  Working  from  a  good  library  with  a  heavy 
dutv  photocopier,  it  supplies  users  at  locations  around  the  country  with  copies  of 
contents  pages  of  every  issue  of  any  available  journals  they  ask  for.  Copies  of 
articles  can  then  be  requested  after  the  user,  who  may  be  hundreds  of  miles  away, 
has  studied  the  contents  pages.  Users  may  ask  for  articles  from  current  journals, 
or  look  hack  over  contents  pages  of  older  issues  for  earlier  material.  This  type  of 
service  is  relatively  inexpensive,  and  has  proved  extremely  popular  wherever  it 
has  been  installed.  Among  its  advantages  are  these:  (a)  It  operates  in  parallel,  not 
sequentially,  i.e..  all  users  who  require  a  particular  article  receive  it  simul¬ 
taneously  (thus  eliminating  delays  inherent  in  circulation  systems),  (h)  It  provides 
full  texts,  not  a  summary,  of  the  original  documents.  Circulation  systems  do  this, 
but  by  no  means  as  quickly,  (e)  Operating  it  calls  for  the  minimum  of  high  level 
bibliographic  skills  and  no  computer  skills  at  all.  (d)  It  accommodates  a  large 
number  of  users  as  easily  as  a  small  number  (whereas  a  circulation  system  tends  to 
break  down  when  the  numbers  served  grow  large),  (e)  ll  copies  all  the  material 
required  from  current  journals  at  one  time,  so  reducing  the  time  involved,  (f)  It 
provides  a  convenient  mechanism  (the  contents  page)  enabling  the  user  to  select 
material  of  interest  and  to  ignore  (he  rest,  (g)  It  takes  the  initiative  in  reminding 
the  scientist  of  the  flow  of  new  information. 

The  first  literature  service  of  this  kind  was  established  in  East  Africa  in  1407 
to  serve  over  1(10  centres  in  Kenya.  Uganda  and  Tan/ania.  The  method  described 
was  used  from  the  outset  and  has  remained  unchanged.  At  the  start  there  were 
some  400  journals,  and  during  1 40X  nearly  2IMI.000  pages  were  copied.  An 
evaluation  was  carried  out  in  1404  (EAAERO  1404).  following  which  the  East 
African  Uommunitv  took  over  the  service  from  the  Rockefeller  Eoundation.  It 
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continued  until  147ft.  when  for  political  reasons  the  C  ommunity  ceased  to  exist  Since 
then  the  service  has  been  confined  to  Kenya,  where  it  operates  from  the  library  of  the 
Kenya  Agricultural  Research  Institute.  In  14X0  the  service  supplied  users  at 
centres  in  Kenya  with  1 7.(100  contents  pages  and  1 1 .000  articles.  Over  2o  new  centres 
were  seeking  enrollment  (Njorage.  14SI). 

In  1474.  I  was  invited  to  help  set  up  a  similar  service  for  the  Philippine 
C  ouncil  for  Agricultural  Research  and  Resources.  The  service  was.  by  the  end  of 
that  year,  servicing  52  research  and  education  centres  involving  about  2.000 
scientists,  using  a  collection  of  over  1.100  journals  at  the  agricultural  lihrarv  ol  the 
University  of  the  Philippines  at  L.os  Banos.  Interest  was  expressed  in  developing 
similar  serv  ices  in  Malaysia.  Thailand  and  Indonesia. 

An  agreement  between  the  Irish  and  Tanzanian  governments  led  to  a  new 
service  at  the  University  of  Dares  Salaam  agricultural  library  in  Morogoro  (Cooney. 
147Sb). 

It  would  seem  that  many  other  countries  in  the  "Third  World  would  benefit 
from  such  services,  which  have  not.  however,  received  the  attention  from  aid 
agencies  that  their  proven  popularity  and  effectiveness  deserves. 


COMPUTER  BASED  SYSTEMS 


Tin  in  vhoi'mi  ni  of  gatekeeping  networks,  and  literature  services,  should,  it  is 
suggested,  rate  a  higher  priority  in  developing  countries  than  computerized 
information  systems.  The  great  advantage  of  computerised  systems  using  data 
bases  is  that  they  cover  a  very  large  proportion  of  the  world's  literature,  and  they 
can  be  searched  quickly  through  an  online  interactive  terminal. 

However,  online  services  are  expensive  to  use.  especially  in  developing 
countries.  They  are  also  heavy  users  of  foreign  currency.  They  provide  only 
references  and  in  some  cases  abstracts:  obtaining  the  original  articles  requires 
further  effort  and  expense,  mostly  involving  foreign  currency.  And  there  are 
technical  problems  to  be  overcome  as  well. 

The  main  technical  problems  affecting  computerised  services  in  the  Third 
World  are  concerned  with  electricity  and  telecommunications.  Computing 
equipment  requires  reliable  supplies  of  electricity:  blackouts  and  severe  voltage 
fluctuations  make  the  equipment  unusable.  The  quality  of  telecommunication 
lines  needed  for  on-line  transmission  is  higher  than  for  normal  speech.  Dialling  up 
on  an  international  network  is  almost  indispensable.  These  facilities  are  rarely 
available  in  Third  World  countries  at  present,  especially  in  the  case  of  centres 
remote  from  main  urban  areas  (Cooney.  147, Xa). 

For  these  reasons,  it  is  suggested,  the  priority  to  he  given  to  computer 
information  services  in  these  countries  should  be  considerably  lower  than  for 
gatekeeping  and  photocopying  services. 
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ECONOMIC  GROWTH  VERSES  PROGRESS 


1  sow  ii  kn  to  consider  briefly  the  second  area  where  re-assessment  of  the  role  of 
information  in  development  is  needed.  This  arises  from  the  conclusion  that 
progress  is  not  the  same  as  economic  growth,  and  that  these  two  processes  are 
affected  in  different  wavs  by  the  flow  of  new  information  This  question  can  onlv 
be  touched  on  here  (it  is  the  subject  of  a  current  research  project  under  a  contract 
from  the  European  Community)  (C  ooney.  EtXI). 

It  is  widely  believed  that  technical  innovation,  based  on  new  information, 
promotes  increased  "productivity"  and  economic  development,  and  that  tit's  in 
turn  promotes  social  progress  In  generating  increased  monetary  wealth,  more 
jobs,  and  more  government  revenue  for  social  and  development  policies. 

Much  recent  evidence  throws  doubt  on  this  model,  including  for  instance  the 
recent  slowdown  in  monetary  growth  in  rich  countries,  together  with  rising 
unemployment  and  damage  to  the  environment  These  trends  seem  likely  to  affect 
the  Third  World  both  directly  and  indirectly  in  the  near  future  It  seems  highly 
likely  that  the  increasingly  rapid  flow  of  new  technical  information,  and  of 
innovation,  plays  an  important  but  until  now  little  recognised  role  in  these 
unexpected  and  unwelcome  trends  (as  well  as  in  the  welcome  and  progressive 
ones  such  as  economic  growth).  If  this  is  true,  the  prevailing  development  policies 
in  Third  World  countries,  based  on  the  western  model  as  a  rule,  and  current  aid 
programmes,  can  no  longer  be  regarded  with  confidence  as  the  right  road  lot 
these  countries  to  take  (Cooney.  Id, SO). 

The  Cireen  Revolution  has  been,  up  to  recently,  an  example  of  how  changing 
technology  and  the  money  economy  combine  to  frustrate  some  of  the  objectives 
of  aid  for  development.  The  Cireen  Revolution  was  a  great  scientific  advance  anil 
it  fed.  and  continues  to  feed,  millions  who  would  otherwise  starve.  Hut  it  also 
causes  dislocations  in  the  economy  and  in  society  which  social  scientists  did  not 
anticipate.  The  new  crops  cannot  be  raised  successfully  without  costly  chemicals, 
money  is  borrowed  to  buy  these,  the  bumper  crops  cause  prices  to  fall  ami  not 
enough  money  is  earned  to  repay  the  bank  loans.  Economically  people  arc  worse 
off  than  before  because  they  have  become  victims  of  the  money  economy. 
Currently,  efforts  are  being  made  to  overcome  these  problems  bv  developing  crop 
varieties  which  have  high  yields  but  do  not  require  investment  in  chemicals  and 
machinery — a  return  to  self  sufficiency  at  a  higher  level  of  physical  productivity. 

By  leading  I  .DCs  along  the  road  towards  involvement  in  the  money 
economy,  richer  nations  are  confronting  mem  with  problems.  Currently  the  most 
basic  of  these  is  the  inexorable  process  of  technical  changes,  forced  bv  com¬ 
petition  which  is  at  the  same  time  undermining  the  economic  basis  of  our  own  rich 
economies  by  replacing  workers  with  machines. 


IMORMAIK  S  WniMM  SIRIAJ  Dl A  l  l  (  >P\1!  M 


3  IS 


References 


Allen.  T.J  (p)ho)  Managing  the  flow  <if  scientifn  ami  tc<  hnohigu  al  information  Ph  D 
dissertation.  Sloan  School  of  Management.  Massachusetts  Institute  of  I  echnology . 
P)h(v.  R  tie  D  Management  5 

Allen,  I  .1..  Piepmeier.  .1  M.  ami  C  oonev  S  (PO|)  Phc  international  technolognal  gatc- 
kt’i’fH’r  l  eehnol.  Rev.  17.  3“’-44 

Anderla.  C».  (PPA)  Information  m  /o\s  \  turn  aslan;  stmlv  Paris.  OFCD 

Cooney.  S.  (PW'S)  Ihe  luist  African  S'<  wntifit  l  iterature  Sen  ue  Dublin.  An  l  oras  I  alun- 
tats. 

C'ooncy.  S.  and  Allen.  T.J.  ( P>74a)  II w  technological  gatekecfH'r  ami  [xtfit ies  for  national  ami 
international  transfer  of  information.  R  A  D  Management  5:  I 

Cooncv.  S  (P>74b)  Criteria  for  a  its  er-onented  <  ost-elfa  lit  e  information  serine  Spa  nil 
I  ihraries .  Vol.  to.  No.  \2. 

( 'tHMie\ .  S.  (P)7Na)  Potential  role  of  online  information  seri  n  es  in  developing  <  outlines. 
Lecture  to  SDP  students.  Trinity  College.  Dublin. 

Cooney.  S.  (llOSh)  Proposals  for  a  /  anzantan  l  iterature  Serene.  Report  to  the  Irish  and 
I  an/ania  governments. 

Cooney.  S  <P>SO)  Aid — Motivation  and  objectives.  Comhlamh.  Dublin 

(  'oonev .  S.  (PISI)  /inductivity  and  progress  -a  review.  PT1C  I  -AST  Programme 

I  AAl  RO  (P>hd)  Report  on  the  Past  African  I  iterature  Service.  Muguga.  Kenya.  Past 
African  C  ommunity.  Hast  African  Agriculture  and  Forestry  Research  Organisation. 

Munn.  R  1  (P)73)  Ihe  Past  African  I. iterature  Service.  UNKSCO  Hull.  I  ibs.  \\\  III.  No. 

1 

NAS  (p)72)  Scientific  and  Technical  Information  for  Developing  Countries  National 
Academy  of  Sciences.  Washington.  DC. 

Njorage.  D  I  (PM)  Personal  communication 

OPT’D  ( 1*0 1 )  Information  for  a  changing  society  Paris. 

Robertson.  A.H..  Aehilladelis.  H.  and  Jervis.  P.  (P)72)  .Success  iiiul  failure  in  mdustrml 
innovation.  (Project  SAPPHO).  Univ  ersity  of  Sussex. 

Schlie.  T.W.  (P)73)  Some  asfH'ds  of  regional -national  scientific  relationships  in  l  list 
Africa.  Ph  D.  disseration.  North-Western  University.  F-'vanston.  II.. 

/ipf.  (i  K.  (PM'))  Human  behaviour  and  the  principle  of  least  effort  Addison  Weslev . 
Cambridge.  MA. 


X. 


AD  P001489 


< 


Marketing  Technological 
Information 


Kjeld  Klintoe 

Dnnsk  Tt’kni.sk  0/>/v.s7j//;vi7/'«7ii’x7<'.  (  ti/’cnluivt'n.  Denmark 


I  n  t  Nsi  re.  i  ha i  ini  t  Irma  i  k  )\  is  identified.  is  transferred  anil  used  fur  furthering 
industrial  development  is  a  problem  which  has  occupied  numerous  individuals, 
associations.  committees,  institutions  and  authorities  for  years  in  industrialised 
countries  as  well  as  in  less  developed  countries.  Marvellous  equipment  has  been 
developed  and  sophisticated  systems  designed  to  identify  specific  information 
hidden  in  large  and  small  data  banks.  Time  and  again  we  have  heard  that  diis  is 
how  you  can  find  it.  this  is  how  you  should  do  it.  If  only  men  were  rational  and 
systematic  and  behaved  according  to  the  theoretical  or  scientific  model  of  man  as 
an  intelligent  and  well  educated  human  being,  the  transfer  problem  would  have 
been  solved  many  years  ago. 

However,  the  majority  of  men  and  women  in  industrialised  countries  a-  well 
as  in  developing  countries  are  not  made  that  way.  Thev  are  emotionally 
influenced  practitioners  operating  at  various  levels  with  different  tasks,  mvi  Ived 
with  day-to-day  problems,  with  improvements  and  innovation,  with  making 
progress  and  achieving  practical  results,  which  eventually  will  be  appreciated  and 
reported  as  industrial  development.  They  are  more  occupied  In  doing  this  than 
they  are  interested  in  information  technology — even  in  books  and  bibliographies. 

Their  genius  as  entrepreneurial  professionals  would  be  killed,  if  we  forced 
upon  them  systems  and  equipment  thev  do  not  desire. 

To  apply  even  effective  information  technology  demands  a  kind  of  disciplin¬ 
ing  opposite  to  their  way  of  optimal  functioning  anil  their  sense  of  being  rational 

They  want  technological  information,  i.e.  knowledge,  not  bibliographical 
references.  They  need  assistance  and  service  from  intermediaries  who  are  tem¬ 
peramentally  qualified,  flexible  anil  motivated  to  adapt  then  selves  to  the  proces¬ 
sors'  and  decision-makers'  world:  imaginative  enough  to  identify  sources,  clever 
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enough  to  :ipp!\  primitive  or  sophisticated  information  technology  directly  rele¬ 
vant  to  the  problem  area  ot  concern  to  the  entrepreneurs,  industrialists  anil 
planners. 

1  cchnological  information  is  what  makes  progress  tick 

As  delined  hv  the  I  ID  IK  ommittee  on  Information  tor  liulustrv .  technological 
intormation'  is  Know  letter  (of  am  knul.  in  any  form  I  -technical,  economic, 
marketing,  management,  social  etc.,  which  In  its  application  will  further  improve¬ 
ments  and  innov ation 

Ibis  makes  knowledge  a  commoditv  -  the  intellectual  raw  material — which 
has  to  he  marketed,  and  evaluated  for  those  who  want  progress,  hut  who.  for 
various  reasons  have  dillicultv  in  identilying  what  thev  need  to  know,  lindinc  it. 
evaluating  what  is  most  relevant,  and  applying  it. 

-Science  and  knowledge  are  ot  commumtv  value  only  hv  application — only 
knowledge  (technological  intormation)  relevant  and  appropriate  to  the  need  and 
to  the  level  of  understanding  ot  the  recipient  will  he  applied.  Iherol'ore  we  must 
know  how  to  idcntifv  potential  users,  how  to  estimate  their  needs,  assist  them  in 
translating  needs  into  demands,  transform  demands  into  wants,  and  further  them 
into  requests;  and  hv  processing  these  steps  prepare  the  potential  user  tor 
pcrceplivitv  towards  application  and  conversion  ot  technological  intormation  into 
practical  results. 

It  is  mv  understanding  and  firm  belief  thafTJhe  concept  of  an  Information 
Service  for  liulustrv  providing  pragmatic  assistanciTTs  most  important  in  furthering 
industrial  development  and  socio-economic  evolution. 

Ihe  names  for  Mhese  services,  are  numerous:  extension  services,  advisory 
services,  information "'serv iccvjwformation  counselling,  market  technology  in¬ 
telligence  service  etc.  They ’‘are  Jtfl  primarily  oriented  tow  ards  stimulating,  serv  ing 
and  assisting  potential  users  on  (heir  individual  conditions  and  terms — they  do  not 
bother  them  with  information  technology,  they  serve  them:  users  do  not  want  a 
bibliography,  they  want  to  know 

The  main  steps  in  organistrfe  such  an  Information  Service  for  Industry  tire: 

(1)  Identify  the  locality  to  be  served. 

(2)  Carry  out  an  industrial  demographic  analysis  by  activity,  i.e.  products 
manufactured,  services  offered  and  level  of  sophistication. 

(.')  Carry  out  a  programme  of  visits  to  interview  the  management  on  technical 
and  commercial  operations  and  plans  for  the  future,  and  where  their  problem 
areas  he. 

(4)  Discover  if  they  tire  familiar  with  local,  functional  specialists  or  centres  of 
specialised  knowledge,  with  other  centres  in  the  country,  in  the  region  or 
internationally. 

(5)  Discover  if  they  use  them,  benefit  the  a  or  if  there  are  barriers  to 
communication. 

((>)  Assist  in  formulating  requests  for  technological  information  for  a  problem 
area,  and  the  form  in  which  the  client  wishes  to  receive  relevant  and 
appropriate  information. 

(7)  Offer  to  procure  and  repackage  the  information. 
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(S)  Scan  i he  infrastructure  of  possible  centres  of  specialised  knowledge  within  the 
local,  national,  foreign  or  international  community. 

('*)  Apple  the  most  effective  information  technology'  i.e.  personal  calls,  tele¬ 
phone  calls,  letters,  telex,  telecommunication  with  data  banks  (bibliographical 
or  factual),  etc.  for  procuring  the  information 

(10)  l:\aluatc  the  few  pieces  of  material  in  which  can  be  identified  the  requested, 
technological  information  and  repackage,  i.e.  rewrite  abstracts  from  docu¬ 
ments  or  write  guidelines  on  how  to  evaluate  documents  that  will  match  the 
user's  level  of  understanding. 

(11)  Present  the  user  with  the  material  and  assist  him  in  applying  the  identified 
technological  information. 

(12)  I  cave  him  to  his  experiments,  but  nev er  leave  him  alone  in  the  desert — follow 
up.  follow  up  anti  follow  up.  until  application  has  taken  place. 

That  is  how  to  market  technological  information  as  a  contribution  to  the 
growth  of  competence  which  is  essential  before  improvements,  innovation  and 
transfer  of  technology  can  take  place  with  success — before  we  can  speak  about 
industrial  development. 

To  sum  up.  "Your  decisions  are  only  as  good  as  your  information"  and 
"Your  information  is  only  as  good  as  the  integrity  of  your  source  " 


Multinationals,  Intelligence  and 
Development 


S.  Dedijer 

Lund  I'nin'rsitv.  Sweden 


AILINC;.  OBSOLESCENT  t'ONCEFTS 


l  .iM  mi  i*r<  >\  i  rui  \i  mule-driver.  the  current  world  development  crisis — to  which 
no  country  in  the  world  is  immune — is  clouting  everyone  over  the  head  to  attract 
our  attention  to  the  following  facts  of  life  in  the  IdStls: 

Only  those  social  systems — nations,  governments,  enterprises,  organisa¬ 
tions— that  concentrate  on  developing  their  own  organised,  collective 
capability  to  identify  and  cope  with  their  internal  and  external  problems  will 
survive  and  grow. 

To  develop  such  capability  each  of  them  must  re-examine  criticallv  the 
concepts,  beliefs,  models,  approaches  stored  in  their  brains  for  collecting, 
processing,  evaluating,  using  or  withholding  information  in  dealing  w  ith  their 
problems. 

Fateh  of  them  must  look  ahead  in  order  to  identify  and  cope  with  their 
rising  problems  before  they  become  failures,  crises,  disasters  or  catastro¬ 
phic's. 

Their  citizens  must  be  encouraged  to  have  the  psychological  and  social 
courage  to  re-examine  critically  their  own  concepts,  beliefs  and  those  of 
others  for  obsolescence  and  ineffectiveness  to  describe  the  rapidlv  changing 
world. 

To  start  I  suggest  that  among  ailing,  obsolescent,  inadequate  concepts  for 
I  IX"s  development  one  will  find  management  information  sv stents,  scientific  and 
technical  information  systems,  comprehensive  information  systems,  and  even 
informatics. 
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First,  these  concepts  are  being  rejected  as  "organising  principles"  in  the 
developed  countries.  Starting  in  the  ll)60s  many  managers  of  enterprises  saw  in 
computerised  management  information  systems  the  miracle  tool  to  solve  their 
problems.  Bv  the  |y70s.  as  Russell  Ackoff  pointed  out  in  his  famous  article 
'Management  Misinformation  Systems',  there  arose  a  much  more  realistic  ap¬ 
preciation  of  the  limits  of  such  systems.  On  a  national  scale  there  was  an 
extremely  strong  effort  between  the  ll)7()s  and  IWII  to  build  scientific  and 
technological  information  systems  (STI )  as  a  "miracle  tool"  for  innovativeness. 
International  bodies  like  UNESCO,  and  the  UN  Conference  on  Science  and 
Technology  for  Development  in  IW  devoted  considerable  effort  and  attention  to 
STI  urging  the  I. DCs  to  establish  such  systems  as  essential  for  national  growth. 
In  1‘>7S  the  American  Library  Association,  in  its  report  "Into  the  Information 
Age — A  Perspective  for  Federal  Action  on  Information",  was  pointing  out  that 
the  concept  of  STI  was  "an  ailing  and  possibly  obsolescent  concept"  and  was 
proving  "incomplete  as  an  organising  principle".  The  Association  urged  that  the 
"problem  identification  and  solving"  approach  be  adopted  as  an  organising 
principle  for  the  use  of  information  technology.  The  same  can  be  said  of  the 
comprehensive  information  system  approach  advocated  by  some  United  Nations 
organisations,  as  for  example,  the  United  Nations  Center  on  Transnational 
Corporations,  as  the  basic  tool  for  the  developing  countries  in  dealing  with  the 
MNCs. 

Second,  it  is  my  impression  that  all  the  above  concepts  are  advertisements 
aimed  at  selling  information  industry  technology  to  the  LDCs.  The  informatics 
industry  salesmen  and  interest  groups  in  LDCs  make  us  believe  that  to  acquire 
overnight  the  necessary  problem-identifying  and  solving  capability  it  is  necessary 
that  enterprises  in  LDCs  should  acquire  the  management  information  systems, 
governments  the  STI  systems  and  the  whole  country  the  informatics  technology 
and  its  software. 

The  latest  critical  assessment  of  the  problem  of  effectiveness  of  the  in¬ 
formatics  systems  is  the  book  "Decision  Support  Systems:  issues  and  challenges". 
(G.  Frick  and  R.H.  Sprague,  editors.  1W0).  the  proceedings  of  a  symposium  on 
the  subject  at  the  International  Institute  for  Applied  Systems  Analysis  in  Vienna. 
In  the  introduction  the  editors  point  out  that  ".  . .  early  attempts  to  throw 
technology  at  the  problem'  have  revealed  that  such  a  direct  approach  has  serious 
limitations.  In  fact,  it  appears  that  significant  integration  of  advances  in  both 
technology  and  a  set  of  related  disciplines  will  be  required,  in  order  to  apply 
information  technology  intelligently  and  effectively  to  the  class  of  unmet  problems 
and  needs  facing  decision  makers  in  organisations." 

Looking  ahead  for  such  ailing  and  obsolescent  concepts  to  the  future  we  must 

ask: 

What  is  this  integrative,  interdisciplinary  concept  required  to  describe  the 
organised  capability  of  government  agencies,  enterprises,  organisations  and  of 
whole  nations  to  identify  and  solve  their  internal  and  external  problems  in  a 
rapidly  changing  world? 
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A  Harmful  Belief 

Before  defining  such  a  concept,  it  is  necessary  to  consider  one  ailing  and 
obsolete  belief  prevalent  in  the  I.IX's  about  multinational  corporations.  In 
preparing  this  paper  I  was  ama/ed  how  ingrained  in  the  United  Nations  systems, 
agencies  and  votes  was  the  belief  that  'multinationals  are  de\ils'  which  must  be 
exorcised  on  every  occasion  with  proclamations,  resolutions  and  ideological 
incantations.  Such  a  belief  is  counterproductive:  it  encourages  the  continued 
exploitation  of  the  I.IX's  by  the  MNC's. 

What  is  an  effective  wax  for  l.IXJs  to  regard  multinationals  ’.  Multinational 
corporations,  with  headquarters  in  one  countrx  and  one  or  more  production 
subsidiaries  or  affiliates  in  one  or  more  foreign  countries,  are  one  of  the  most 
important  and  powerful  world  wide  social  innovations  invented  by  man  in  this 
century.  It  is  the  latest  manifestation  of  Karl  Marx's  insight  about  19th  century 
capitalism:  "Science  and  profit  motive  drives  capitalism:  forward!  forward!" 

Most  MNC's  originate  in  the  developed,  i.e.  the  OECD  countries,  but  they  exist 
and  operate  in  every  single  country  in  the  world,  with  the  possible  exception  of 
Albania.  By  l'>73.  according  to  UN  information.  COMECON  states  had  signed  over 
W  it  I  contracts  with  the  MNC's.  A  large  number  of  them  have  contracts  with  P.R. 
China  and  Yugoslavia.  According  to  UNIDO  more  than  KKK1  firms  from  the 
developing  countries  such  as  Argentina.  Brazil.  India.  S.  Korea.  Hong  Kong. 
Mexico,  etc.  are  operating  in  several  countries  abroad,  and  thus  till  the  definition  of 
MNC. 

An  elementary  statistical  and  analytical  survey  would  show  that  at  present  the 
MNC's  play  an  important  role  in  world  finance,  in  the  production  of  goods,  processes 
and  services,  in  world  trade,  in  the  creation  and  transfer  of  new  pioneering  world 
technology  based  on  the  latest  scientific  concepts.  The  MNC's  will  play  as  crucial  a 
role  in  the  new  economic,  technological  and  social  world  order  as  they  did  in  the  old 
one. 

The  MNC's  have  been  operating — some  times  for  decades — in  individual 
LDC's.  They  have  contributed  to  such  countries  all  the  inputs  considered  essential 
in  development  planning  in  socialist  countries:  foreign  investment,  learning  and 
know-how,  technology,  training,  improvement  of  import-export  balances  etc.  Yet 
a  survey  shows  that  in  countries  with  dozens  of  MNC's  operating  for  decades  the 
development  plans  contain  no  mention  of  the  possible  roles  of  MNC's  in 
development.  Such  is  the  harmful  effect  of  the  "devil  "  belief  about  the  MNCs:  it 
prevents  the  I.DC"s  elites  from  asking  the  fundamental  question:  How  can  we  utilise 
most  effectively  with  least  harm  to  ourselves  the  MNCs  for  our  development .’ 


An  Organising  Principle  for  the  1980s — Social  Intelligence 

To  turn  from  ailing  concepts  and  beliefs  to  the  future  oriented  ones  as 
formulated  in  the  above  questions,  it  is  essential  to  perceive:  the  capability  to  identify 
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and  solve  problems  in  psychology,  or  in  brain,  computer,  management  or  policy 
sciences  requires  intelligence. 

Walter  I.ippman  was  the  first  to  observe  the  growth  of  “organised  in¬ 
telligence"  in  1422  as  the  result  of  growth  and  distribution  of  knowledge  in 
society.  John  Dewey  saw  in  "Organised  Intelligence"  in  the  1430s  the  tool  for 
dealing  with  accelerating  world  change.  We  are  .low  witnessing  the  rise  of  social 
intelligence,  i.e.  the  growth  of  capability  of  government  agencies,  enterprises, 
organisations,  association,  nations  and  their  citizens  to  identify  and  solve  their 
internal  and  external  problems. 

In  the  social  intelligence  approach,  every  social  system  is  considered  as  a 
IH’rsona  and  an  individual.  A  human  social  system  has  its  own  personality  with 
specific  aspirations,  goals,  intentions,  traits,  culture,  problems  and  a  more  or  less 
developed  intelligence  organ  performing  its  intelligence  function.  The  intelligence 
of  each  social  system  is  the  more  or  less  well  co-ordinated  intelligence  of  its 
component  subsystems,  which  are  as  often  in  conflict  and  competition  with  each 
other  in  pursuing  their  specific  goals  as  in  co-operation  in  the  pursuit  of  the 
common  goals. 

The  three  basic  components  of  social  intelligence  at  this  stage  of  its 
development  are: 

BI:  biological  intelligence,  i.e..  the  brain  and  its  software  (self.  mind). 

Al:  artificial  intelligence,  i.e.,  till  man-made  hardware  and  software  (tech¬ 
nology.  social  innovations,  knowledge)  performing  or  enhancing  the  biological 
intelligence  functions  or  parts  thereof. 

GI:  governmental  intelligence,  i.e..  the  capability  of  decision-making  sub¬ 
systems  of  a  social  system  learnt  through  experience  and  formulated  intelligence 
doctrines  helping  it  to  adapt  to  internal  and  external  changes. 

My  current  search  for  a  theory  of  social  intelligence  points  to  the  following 
propositions: 

First:  the  existence  of  equipotential  functions.*  that  is  identical  functions 
performed  by  different  systems  and  by  dilferent  processes,  as  illustrated  by  the 
following  analogous  examples: 


f  unction  A:  Travel  under  water 

Function  li :  C  apability  to  identify  and 

solve  problems,  i.e. 

intelligence 

Performed  by 

Performed  bv 

Systems: 

Systems: 

a,  man  diver 

b|  Biological  Intelligence 

a.-  shark 

b_-  Artificial  Intelligence 

a,  submarine 

b.  Governmental  Intelligence 

*  I  believe  I  owe  the  idea  of  “equipotential  function*’  to  Prof  Donald  Michie  of  the  Machine 
Intelligence  Research  Unit.  Edinburgh  University. 
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At  present,  what  1  call,  the  Hubci-Martino  Reductionist  axiom  is  valid  for  the 
Bf.  AI,  and  Gf  components  of  the  social  iRtelliaence: 

The  human  brain,  the  computer  and  the  social  s>  .tern  are  "machines"  that 
process  information  and  all  three  work  with  signals  that  are  toughlv  speaking 
electrical. 

The  development  of  organised,  collective,  social  intelligence  is  being 
generated  at  present  by 

-increased  complexity  and  integration  tendencies  within  the  world  system  and  its 
rapid  changes, 

-  the  extremely  rapid  growth  of  knowledge  or  information  industries  based  on  the 
application  of  science. 

-the  growing  distribution  of  knowledge  and  distribution  of  power  within  each 
social  system  and  globally  giving  rise  to  increasingly  distributed  intelligence 
systems, 

-  the  growth  by  means  of  research  and  innovation  of  integrated  know  ledge  of 
biological  intelligence,  artificial  intelligence  and  governmental  intelligence. 

At  the  micro  level  of  a  social  system  its  intelligence  function  will  tend  to  grow 
with  increasing  awareness  of  the  threats  and  opportunities  for  growth  generated 
by  its  environment,  by  its  capability  to  co-ordinate  its  internal  goals  and  conflicts, 
by  the  awareness  of  its  internal  complexity  and  by  the  belief  of  its  members  in 
rationality  as  an  intelligence  component. 

It  may  be  conjectured  that  all  these  factors  are  stimulating  the  growth  of 
social  intelligence  as  an  emerging  phase  in  human  evolution  in  general  and  of 
human  intelligence  evolution  in  particular. 


INTELLIGENCE— THE  ESSENTIAL  T(X)L  FOR 
DEALING  WITH  THE  MNCs 


UsiNci  the  sociAt  intelligence  approach  rather  than  comprehensive  information 
systems  and  others  like  them  as  the  organising  principle  for  our  problem  we  start 
by  asking: 

What  are  the  basic  problems  of  the  less  developed  countries  (and  as  a 
matter  of  fact  all  countries)  in  dealing  with  the  foreign  multinationals? 

How  can  these  problems  be  expressed  in  terms  of  threat-problems  and 
opportunity  for  development  problems  to  be  dealt  with  by  the  existing 
problem  identifying  and  solving  capability  of  an  LDC? 

To  deal  effectively  with  these  problems  one  must  ask  the  complementary 
questions: 

What  threat  and  opportunity  problems  do  the  MNCs  perceive  when 
engaging  in  activities  in  the  less  developed  countries? 

What  is  the  MNCs  capability  to  identify  and  deal  with  such  problems  and 
how  does  it  compare  with  the  similar  capability  of  the  LDCs? 
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These  four  questions  are  closely  related  in  all  phases  of  interaction  between 
an  MNC  and  a  LDC.  The  following  table  lists  some  of  these  threat-opportunity 
problems  both  for  the  LIX's  and  MNCs  in  their  mutual  interactions: 


LDC  goal: 

MNC 

‘  goal: 

Development 

Profit.  Expansion 

Threat  to 

Opportunity  for 

Threat  to 

Opportunity  for 

LDC* 

LIXh 

MNC 

MNC 

Foreign 

Foreign  investment 

Political 

Market 

ownership 

instability 

Power  plays 

Learning,  know-how 

Nationalisation 

Cheap  labour 

Flexibility 

Technology  acquisition 

Terrorism 

Tax  incentives 

(transfer 

pricing) 

Powerless 

Creation 

Lack  of  work 

Raw  materials 

trade  unions 

of  jobs 

habits 

Restrictive 

Ancillary  industries 

Agressive 

practices 

development 

corruptibility 

etc. 

etc. 

etc. 

1  the  list  of  threats  to  LDCs  from  the  MNCs  is  taken  front  a  publication  by  Shell  Company  in 
Sweden  "Multinationell  I  bretagsamhet".  Tekniska  Komersiella  Itkonontiska  Fnkta.  No  I'. 
1073. 

'  I  he  list  of  opportunities  for  I  DCs  by  MNCs  is  adapted  from  N'e.v lie  in  the  Dei rfa/mn 
Countries.  Nestle  Alementtina  S.A..  V'evev  Id75. 


There  ;trc  several  phases  of  interaction  between  a  less  developed  country  and 
a  multinational  corporation.  In  each  of  these  phases  the  interacting  actors  use  or 
should  use  their  available  capability  to  minimise  the  threats,  and  increase  the 
opportunities  the  interaction  offers.  How  large  is  this  capability  to  minimise 
threats  and  increase  opportunities  available  to  the  MNC  as  compared  with  the 
less  developed  country?  T  he  power  of  the  MNCs  has  several  dimensions:  purely 
economic  (financial  strength,  marketing  capability  etc.)  and  technological  (the 
ability  to  translate  the  latest  scientific  results  into  new.  high-use-valuc  products, 
processes  and  services). 

The  most  important  dimension  of  an  MNCs  power,  however,  is  its  capability 
to  adapt  to  new  social,  political,  economic,  technological  environments.  TTiis 
capability  consists  in  the  accumulated  expertise  of  its  personnel  who  can: 

-  procure  long  range,  future  oriented  basic  and  operational  intelligence 
knowledge,  that  is.  action  oriented,  timely,  problem  identification  and  solving 
knowledge  of  the  threats  to  their  survival  and  the  opportunities  for  their  growth 
-protect  their  own  essential  secrets  and  penetrate  the  secrets  of  others: 
competitors,  governments,  new  social  environments — all  in  the  line  of  problem 
solving. 
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In  Table  1 ,  one  finds  the  phases  of  interaction  processes  between  an  LDC  and  an 
MNC  as  described  in  literature,  with  an  estimate  of  their  respective  intelligence 
knowledge  capabilities. 

In  the  “Estimated  Intelligence"  column  we  have  marked  the  portion  that 
information  technology  as  an  intelligence  resource  plays  in  the  total  organised 
capability.  The  rest  of  this  capability  consists  of  such  crucial  intelligence 
resources  as  secrecy  and  its  management,  strategic  and  tactical  research,  person¬ 
nel  trained  to  acquire  intelligence,  intelligence  doctrine  based  on  acquired 
experience,  guiding  their  intelligence  know-how. 

In  each  phase  of  interaction  both  actors  utilise  their  more  or  less  well 
organised  intelligence  to  optimise  their  opportunities  and  minimise  the  threats 
involved  bv  using  the  available  intelligence  resources,  of  which  informatics,  or  the 
artificial  intelligence  component  is  only  a  small  part. 

The  difference,  the  gap  between  the  estimated  intelligence  capability  of  the 
I  IX  and  the  MNt 'can  be  defined  as  the  extent  of  LlX's  ignorance  in  relation  to 
the  MNC.  If  taking  advantage  of  an  unorganised,  ignorant  opponent  in  the 
process  of  choosing  him.  in  negotiation  with  him.  in  monitoring  his  activities  and 
in  readjusting  the  relationship  with  him  is  exploitation  of  the  opponent,  then  the 
I  IX's  are  being  exploited  by  the  MNf's.  To  decrease  the  advantages  the  MNCs 
have  it  is  not  sufficient  to  concentrate  on  informatics  technology.  To  decrease  this 
advantage  the  I  IX's  must  develop  creatively  and  innovatively  their  own  in¬ 
telligence  capability. 


HOW  IX)  ‘THEY’  DO  IT? 


It  is  suk.istfd  that  a  less  developed  country  can  speed  up  the  development  of  its 
intelligence  function  about  the  MNCs  and  its  national  intelligence  function  in 
general,  by  initiating  a  study  of  how  another  country.  Sweden  for  example,  has 
developed  its  intelligence  about  the  MNCs.  and  how  the  MNCs  develop  their  own. 
and  digesting  and  applying  the  results  of  such  a  survey. 

An  element'  -y  search  of  the  Lund  University  library  catalogue  on  Swedish 
studies  on  MNCs  operating  in  Sweden  produced  several  dozen  books  and  papers 
published  between  1974  and  1980,  amounting  to  over  2000  pages  packed  with  facts, 
data,  statistics,  case  studies,  policy  proposals  etc.  From  these  studies  one  can 
draw — among  other — the  following  observations: 

First,  the  interest  groups  and  organisations  actively  involved  are  diverse — i.e. 
government  ministries  and  agencies  participating  in  policy-making  and  im¬ 
plementation.  negotiation,  economic  and  social  planning,  foreign  relations  and 
monitoring  of  economic  activities:  government  and  university  study  centres: 
legislative  bodies;  managers  of  MNCs'  firms  and  their  competitor  firms,  trade  unions, 
association  of  employers,  media,  critics,  etc.  No  single  organisation  or  institution  has 
the  monopoly  of  concern  about  the  MNCs  or  "responsibility"  for  them. 
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Second,  dozens  of  individuals  participated  in  preparing  such  studies.  In  this  they 
learned  the  skill  of  acquiring  and  analysing  data  about  individual  MNCs  and  of 
significant  cases  of  threats  or  opportunities  they  offered  to  Sweden.  Numerous 
banks,  enterprises,  government  departments,  universities  in  Sweden  employ  in¬ 
dividuals  with  current  knowledge  about  the  MNCs.  All  these  individuals  of  various 
ideological  commitments  can  be  said  to  constitute  an  'MNCs  Intelligence  Com¬ 
munity'— they  know  each  other,  and  often  communicate  with  each  other  seeking 
help  and  giving  it  when  a  particular  case  arises. 

Third,  most  of  the  members  of  this  informal  'MNCs  Intelligence  Community  '  in 
Sweden  are  dissatisfied  with  the  state  of  knowledge  about  the  foreign  MNCs 
operating  in  their  country  .  At  present  there  are  several  dozen  projects  underway  in 
universities,  government  agencies,  trade  unions  aimed  at  improving  Swedish 
knowledge  of  MNCs. 

This  knowledge  network  on  MNCs  isonlv  one  informal  network  of  intelligence 
making  part  of  the  total  ‘‘nervous  system "  whereby  Sweden  learns  about  the  changes 
in  the  world  outside  and  in  itself.  As  Bjorn  Tell  said  in  a  recent  paper:  "Sweden  is  one 
of  the  most  open  information  societies  in  the  world.  The  planning  function  in  Sweden 
is  widespread  and  the  planners  try  to  get  information  from  a  variety  of  sources.  The 
prevalence  of  team  organisations,  research  groups,  working  committees,  parti¬ 
cipatory  democracy  in  state  boards  and  in  the  management  of  industrial  firms, 
assures  an  opportunity  for  many  to  air  different  views.  The  interacting  individuals 
reinforce  each  other's  creativity  and  productiv  ity  upon  which  decisions  can  then  be 
based.” 

Thus  Sweden  can  be  taken  as  a  good  example  of  a  country  where  the  production 
and  distribution  of  knowledge  and  the  consequent  distribution  of  power  is  leading  to 
a  national  system  of  distributed  intelligence.  This  is  an  example  of  a  general  trend 
which  no  l .DC'  country  wanting  to  industrialise  can  avoid.  The  sooner  a  country 
identifies  the  barriers  and  constraints  from  the  past  to  the  development  ol  such  a 
national  intelligence  system  consisting  of  distributed  intelligence  centres  throughout 
the  society,  the  quicker  will  it  be  able  to  deal  with  the  MNCs  effectively. 


The  MNCs  Own  Intelligence  Capability 

In  spite  of  an  intense  search  I  could  not  find  any  literature  showing  that 
researchers  in  l.DCs  and  in  United  Nations  agencies  dealing  with  the  MNCs  have 
asked  themselves  the  following  question: 

How  do  the  MNCs  develop  their  own  intelligence  capability  about  their 
environment — including  their  competitors,  and  the  I.IX's  w  ith  which  they  do 
or  plan  to  do  business'.’ 

1  have  found  that  many  researchers  and  decision  makers  from  l  .DCs  assume 
that  there  is  no  answer  to  such  a  question  because  of  the  "extreme  secrecy  of 
multinationals  ".  In  reality  those  who  are  not  blinded  by  this  idea  will  find  a  whole 
series  of  open  sources  of  materials  answering  the  question.  Here  I  shall  only  list 
six  sources  of  information  about  MNCs  intelligence  capability  which  I  found  in  my 
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library  : 

(1)  Business  Intelligence  bibliographies.  Example:  "Business  Intelligence  and 
Strategic  Planning".  E.M.  Dailies.  Graduate  School  of  Business  Administration, 
Harvard  University.  1474.  The  bibliography  contains  references  to  hundreds  of 
articles  on  competitor  intelligence,  anticipatory  intelligence  and  about  intelligence 
in  the  MN(  s. 

(2)  Current  articles  about  MNCs'  intelligence.  Example:  E.  Kraar's  article  in 
Fortune.  March  1480.  "The  Multinationals  Get  Smarter  about  Political  Risks" 

(3)  Consulting  firms.  Examples:  Stanford  Research  Institute  Business  In¬ 
telligence  Center  and  the  Economist  Intelligence  Unit  offer  their  customers 
special,  confidentially  prepared  studies  about  competitors  and  MNCs.  The  former 
even  teaches  how  to  develop  such  intelligence. 

(4)  MNCs'  publications  for  their  employees.  Example:  D.E.  Noble.  "Ignor¬ 
ance  is  the  Limiting  Factor",  editorial  in  No.  I  vol.  I.  of  Correlations,  an  Engineering 
bulletin  from  Motorola  Inc.  I ‘>78.  The  article  discusses  the  importance  of  intelligence 
awareness  by  Motorola  engineers  and  how  it  can  be  improved. 

(5)  Goeernment  archives  in  many  countries,  for  example  in  the  USA.  contain 
enormous  quantities  of  information  about  the  MNCs  which  they  (MNCs)  are  obliged 
to  provide  by  law.  In  its  negotiation  with  the  bauxite  and  aluminium  multinationals  in 
1471-72.  Jamaica  used  these  archives  with  great  benefit. 

(<■>)  Conference  proceedings.  Example:  on  June  4-11.  1480  the  OECD 
Development  Center  in  Paris  held  a  conference  on  "Knowledge  Industry  and 
the  Process  of  Development"  dealing  with  intelligence  for  development.  Among 
participants  were  representatives  from  such  companies  as  IBM.  Nestle,  and 
consulting  services  like  the  Economist  Intelligence  Unit,  each  of  them  contributing 
papers  on  the  subject. 

To  this  might  be  added  another  crucial  source  on  intelligence  capability  of 
MNCs  and  how  it  is  developing:  interviews  with  MNC  officials.  In  preparing  the 
paper  on  which  this  note  is  based  I  had  talks  with  five  MNCs'  managers  on  the 
following  subjects: 

-  the  "intelligence  culture"  of  the  corporation 

-the  problems  of  an  executive's  personal  intelligence  (what  is  Ins  own 
personal  style  to  identify  problems,  to  obtain  timely,  reliable  knowledge  on  them 
in  his  daily  work  etc?) 

-  personnel  intelligence'  (what  criteria  to  applv  in  choosing  porso*  ncl  in 
general,  personnel  operating  in  the  I  . DCs  in  particular,  anil  how  to  sensit  sc  them 
and  train  them  to  fulfill  the  company's  intelligence  needs  ’) 

-marketing  intelligence  about  investments  in  the  developing  countries 

It  was  surprising  how  openly  the  MNC  managers  will  discuss  such  questions, 
provided  one  does  not  ask  about  current  operations,  and  are  willing  to  give  some 
ideas  in  exchange  during  the  interview. 

How  to  use  all  these  sources  to  improve  the  intelligence  related  to  a  specific 
problem  of  the  threat  or  the  opportunity  kind  a  decision  maker  from  an  I  DC  has 
in  relation  to  a  MNC  is  a  creative  act  for  which  no  recipe  can  be  given,  but  on 
which  he  must  learn  to  exercise  "the  most  powerful  weapon — the  mind". 
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HOW  TO  IK)  IT? 


A  m  miii  k  i  >i  Kills  useful  m  developing  an  effective  intelligence  for  interactions 
with  the  MNCs  can  he  established. 

Assuming  that  in  the  strategic  development  plans  the  possible  contributions 
of  MNCs  are  assessed,  the  cent  ml  task  of  the  intelligence  organisation  is  to  devise 
wavs  to  optimise  these  contributions  and  minimise  the  threats  the  MSCs 
represent.  I  he  operational  plans  for  such  intelligence  in  various  phases  of 
interaction  with  MNCs  should  be  related  ereativelv  to  the  threat-opportunity 
problems. 

As  iySNhe  liberation  war  and  anti-colonial  struggle.  I  DCs  should  start  to 
develop  their  MNC  intelligence  using  what  intelligence  resources  thev  have.  In 
the  liberation  wars  the  enemy  had  all  the  modern  weapons  which  the  I  .IX's  did 
not  have  but  by  using  what  they  had  developed  extremely  ereativelv  . 

To  start  with  the  dream  of  using  the  most  modern  informatics  technology  is 
to  start  on  the  wrong  foot  in  developing  the  intelligence  necessary  to  exploit  the 
MNCs  in  the  development  process.  The  organising  principle  for  acquiring  in¬ 
formatics  technology  in  relation  to  MNCs  should  be  that  of  problem  identification 
and  gradual  improvement  of  technology  in  dealing  with  them. 

It  is  essential  to  survey  the  ignorance  about  the  MNCs  in  terms  of  questions 
the  MNC  interest  groups  ask  about  them,  and  those  they  do  not  ask.  The  increase 
of  awareness  of  this  ignorance  about  the  MNCs  is  a  difficult  but  an  essential  task 
in  improving  this  intelligence. 

I  he  development  of  intelligence  incentives  in  all  interest  groups  is  a  continu¬ 
ing  task  for  the  1  IX  decision  makers,  as  is  the  gradual  imptovement  of  inter- 
group  exchanges  of  intelligence  anout  the  MNCs. 

One  may  consider  the  idea  of  selecting  one  voting  individual  to  be  respon¬ 
sible  for  basic  and  operational  intelligence  about  each  M\( 

I  lie  establishment  ot  a  MNCs  intelligence  coordinating  bodv  without  having 
centralised  power  to  deal  with  them  should  avoid  the  practice  of  a  Centre  on 
Multinationals  with  a  formal  or  informal  ttionopolv  of  intelligence  technology, 
research  capacity,  regulation  power  etc. 

I  he  mapping  and  management  ot  secrecy  in  each  interest  group  and  among 
groups  should  be  a  task  for  the  whole  intelligence  community  on  Mv,\. 

l  inally.  learn  from  the  experience  of  others  with  intelligence,  such,  for 
example,  as  the  principle  Fuigland  operated  on  in  the  darkest  dav  s  ot  World  War 
II:  "Intelligence —the  weapon  of  the  weak". 
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SECTION  7 


Computerisation  in  Different  Industrial  Sectors: 
Surveys  and  Case  Studies  of  Advanced 
Applications;  Informatics  and  Small  and 
Medium-Scale  Enterprises 


Informatic  applications  in  particular  industrial  sectors  and  especi¬ 
ally  in  smaller  enterprises  are  considered.  The  applications  dis¬ 
cussed  range  from  complex  realtime  production  control  to  basic  use 
of  personal  microcomputers  in  assisting  management  decision¬ 
making.  and  while  the  main  emphasis  is  on  applications  in  less 
developed  countries,  projects  from  more  advanced  environments 
*  are  also  included. 
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Application  of  Informatics  to  Production 
Management  and  Prospective  Uses 
of  Microcomputers 


S.V.  Deodhar 

Ballarpur  Industries  Limited.  Sew  Delhi 


APPLICATION  OF  INFORMATICS  TO  PRODUCTION 
MANAGEMENT 


Proih'ction  Manacu  mi  ni  in  an  industrial  environment  includes  monitoring  and 
controlling  the  various  parameters  in  a  manner  that  would  result  in.  say.  the 
reduction  or  elimination  of  wastages,  maximisation  of  machine  throughputs, 
minimisation  of  overhead  expenses,  optimisation  of  energy  consumption,  con¬ 
trolling  the  input  costs,  inventory  control  etc.  The  common  factor  in  all  these 
areas  is  the  need  to  capture  relevant  and  reliable  information  and  to  process  this 
within  a  timeframe  required  by  the  specific  application.  The  application  of 
informatics  to  production  management  got  a  shot  in  the  arm  with  the  advent  of 
microcomputers.  Individual  microcomputer  machines  built  around  the  modern 
microprocessor  chips  can  now  be  designed  so  that  from  the  view  point  of 
hardware  as  well  as  software,  each  machine  is  dedicated  to  meet  the  requirements 
of  a  specific  application  and  hence  does  this  with  least  cost  and  maximum 
efficiency.  With  the  present  level  of  development  in  this  technology  it  is  possible 
to  deSfgm  such  dedicated  microcomputers  at  an  attractive  price  with  a  high 
performance.  These  mini/micro  computers  are  also  comparatively  easy  to  under¬ 
stand  and  operate  by  shop  floor  supervisors,  who  would  ultimately  determine  the 
utility  of  thpse  machines.  In  this  paper,  I  have  tried  to  present  some  aspects  of  the 
science  of  production  management  in  general  and  the  interplay  of  this  branch  of 
science  with  that  of  computers,  in  particular.  What  I  have  not  dealt  with  except  by 
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wav  of  a  passing  reference,  is  the  bastes  of  Informatics  and  the  design  criteria  of 
the  dedicated  microcomputers  referred  to  earlier.  It  will  be  noticed  that  this 
presentation  has  a  particular  orientation  towards  an  integrated  pulp  and  paper 
plant.  This  was  inevitable  to  a  certain  extent  as  for  the  last  ten  years  I  have  been 
associated  with  this  industry  in  India  None-the-less  most  of  what  I  hate  to  say  on 
this  subject  applies  equally  well  to  other  Production  Management  situations  found 
elsewhere.  I  have  also  touched  upon  certain  specific  sub-areas  of  this  application 
as  case  studies. 


PRODUCTION  CONTROL  PROCESS 


I  hi  im.Ht  xi  iii  i<  u  si  x  in  production  is  obtained  b\  manufacturing  the  requited 
quantity  of  the  end  product  to  the  required  quality  at  the  requited  time  In  the 
best  and  cheapest  method.  Production  control  essentially  comprises  basic 
organisation,  pre-planning,  checking  on  material,  defining  manufacturing  proces¬ 
ses.  allocating  production  time  output  factors,  co-ordinating  inspection  and 
determining  optimum  means  ami  routes  for  despa, eh  and  delivery.  There  are 
three  basic  divisions  of  the  production  control  process  namely  :  planning,  tactical 
immediate  control,  and  corrective  information  feed  hack. 

Computers  are  used  as  tools  in  meeting  objectives  in  each  of  these  three 
divisions.  The  steady  reduction  in  the  cost  and  the  improvement  in  the  reliability 
of  microelectronic  equipment  of  all  descriptions  is  bringing  the  techniques  and 
benefits  of  computer  based  calculations  into  the  reach  of  an  ever  increasing 
number  of  firms  in  every  industry'  and  although  not  all  may  agree  out  of 
prejudice  or  ignorance,  it  is  possible  to  conceive  a  situation  of  ‘zero  waste'.  All 
too  often  wc  have  seen  a  miracle  of  today  turning  into  a  commonplace  occurrence 
of  tomorrow.  One  only  gets  correct  answers  to  one's  problems  if  one  learns 
correctly  to  formulate  and  pose  the  right  questions.  There  are  no  shortcuts  which 
could  enable  us  to  escape  that  discipline. 


DESIGNING  A  PLANNING  AND  CONTROL  SYSTEM 


Whin  nt  itKMiNiNo  production  programmes,  it  is  necessary  to  consider  the 
availability  of  men.  machines  and  materials. 

Thus  production  planning  anil  control  covers — scheduling,  labour  control, 
material  control  and  despatch.  It  is  equally  important  to  consider  the  effects  of 
poor  or  non-existent  production  control.  These  can  include  excessive  work-in- 
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progress,  excessive  stocks  of  materials,  poor  employee  morale,  inaccurate  delivery 
dates  and  low  machine  utilisation.  By  designing  a  planning  and  control  system  for 
a  company,  management  is  provided  with  an  organisational  tool  and  prior 
knowledge  of  achievable  performance  is  obtained.  The  task  of  production  control 
then  is  to  ensure  the  maximum  utilisation  of  the  equipment  with  management 
techniques  such  as  forecasting,  production  smoothing,  inventory  control  and 
simulation.  This  problem  can  be  seen  at  three  different  levels.  Firstly,  there  is 
the  strategic  problem  of  ensuring  that  the  product  is  produced  at  the  correct  mill  in 
order  to  maximise  the  contribution  as  a  whole.  The  second  is  that  of  production 
smoothing  within  a  mill.  Finally  there  is  the  problem  of  ensuring  that  individual 
machines  are  loaded  in  the  most  efficient  manner  at  the  mill.  It  will  be  seen  that  the 
time  spans  involved  at  these  three  levels  decrease  stage  by  stage.  At  the  first  level  the 
time  spans  involved  vary  anywhere  between  one  to  five  years.  Allocation  of  products 
between  mills  must  obviously  take  account  of  the  following  areas:  machine 
capacities:  forecasts  of  product  demand:  tariff  barriers  (if  any):  transportati.  :i  costs: 
and  mill  production  costs,  selling  prices,  etc. 

At  the  second  level,  the  time  spans  drop  to  not  more  than  !  year.  Here  one 
trickles  issues  like  -how  much  to  manufacture  of  standard  line  items  and  how 
much  of  special  individual  customer  requirements.  Then  again,  either  the  product 
can  be  made  for  stock  in  anticipation  of  orders,  or  one  can  wait  for  sufficient 
orders  for  standard  lines  to  accumulate  so  that  a  reasonable  quantity  can  be 
produced  in  one  batch.  This  can  ease  the  scheduling  problems  but  it  does  mean 
t fiat  ;t  considerable  amount  of  money  may  be  tied  up  in  finished  stock.  Forecasting 
future  demands,  quantifying  economic  run  lengths,  adequate  control  on  stocks  are 
some  other  factors  which  must  be  considered  at  this  stage.  The  effects  of  set-up 
costs  and  stock  holding  costs  on  the  total  product  costs  will  show  a  behaviour 
pattern  similar  to  Figure  I. 

At  the  third  level,  one  deals  with  local  problems  like  deckling'  and  ensuring 
that  when  customers'  orders  for  standard  lines  and  stock  orders  are  being 
produced  in  one  hatch,  all  orders  are  combined  together  in  such  a  way  as  to 
minimise  the  trim  loss.  In  fact  minimisation  of  trim  loss  has  been  one  of  the  most 
popular  computer  applications  not  only  in  paper  mills  the  world  over  but  also  in 
other  places  like  steel  rolling  mills,  sheet  glass  factories,  plywood  factories  etc. 

Management  usually  requires  two  classes  of  information  vi/.  generalisations 
prepared  at  relatively  infrequent  intervals  to  help  them  in  the  economic  assess¬ 
ment  of  the  mill's  operations,  and  particular  information  prepared  at  frequent 
intervals  to  indicate  what  areas  of  the  mill's  operations  require  their  immediate 
attention.  These  would  either  show  a  decline  in  efficiency  requiring  that  action  be 
taken  to  arrest  the  decline  or  show  an  improvement  in  efficiency  indicating  the 
results  of  actions  previously  taken. 

'ITiroughout  the  range  of  computer  systems  there  should  be  one  philosophy 
i.e.  keep  it  as  simple  as  possible.  The  stages  suggested  to  mills  contemplating  the 
introduction  of  production  control  systems  are  therefore — 


A  paper  industry  term  relating  to  the  edges  of  a  hatch  of  paper 


(i)  install  a  simple  manual  system. 

(ii)  conduct  acceptance  trials. 

(iii)  improve  and  if  possible  perform  calculation  and  update,  using  a  com¬ 
puter. 

It  is  fell  that  once  a  system  can  be  seen  to  work  it  can  then  be  computerised  and 
the  information  trusted. 
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THE  SYSTEMS  APPROACH 


A  systfm  can  he  defined  as  a  group  of  resources,  usually  men  and  machines,  sei 
up  to  perform  a  given  function  with  a  definite  objective.  The  production  facilities 
of  a  firm  are  one  such  system  and  production  control  is  concerned  with  the 
operation  of  this  system.  The  setting  of  production  policy  must  he  related  to  safes 
policy  as  a  part  of  a  joint  corporate  planning  exercise.  In  setting  these  policies  ii 
should  he  recognised  that  the  actual  business  received  by  the  firm  will  deviate 
from  the  forecasts.  Policies  should  he  determined  so  that  the  firm  can  operate  in  a 
robust  manner  in  a  fluctuating  environment.  Tor  instance,  if  a  sudden  increase  in 
demand  outstrips  current  production  capacity,  the  firm  can  either  accept  all  orders 
allowing  its  delivery  dates  to  lengthen:  or  it  can  discriminate  against  a  certain  class 
of  orders  so  that  its  delivery  performance  to  other  classes  of  customers  is  not 
affected.  Again,  it  is  difficult  to  determine  the  (rest  policy  on  such  matters,  hut 
lack  of  any  policy  will  almost  certainly  lead  to  frustrations  and  inefficiencies  in  the 
operation  of  the  firm.  The  setting  of  objectives  is  the  most  important  part  of  the 
systems  approach,  l  oo  often,  one  finds  systems  which  have  just  happened,  rather 
than  designed  purposefully  to  do  a  particular  job  as  effectively  as  possible. 
Attempts  to  improve  these  systems  often  get  frustrated  because  there  is  no 
objective  against  which  to  measure  the  improvement.  The  systems  approach  helps 
to  focus  the  attention  on  the  importance  of  setting  the  objective. 

There  are  basically  two  wavs  of  providing  a  given  level  of  delivery  service 
when  there  is  a  measure  of  uncertainty  and  fluctuations  in  the  demand  pattern 

(1)  Holding  finished  goods  stock  enabling  orders  to  be  met  without  waiting 
for  production. 

(2)  Providing  the  required  flexibility  which  reduces  the  production  lead  time. 

The  most  difficult  part  of  the  sequence  of  operations  described  in  this  section 

is  determining  the  stock  level,  excess  production  capacity  or  mix  of  both  which 
would  give  the  same  level  of  service.  The  specialised  computer  systems  packages 
based  on  simulation  and  optimisation  techniques  which  have  been  developed  by 
mathematics  and  operational  researchers  are  of  great  help  at  this  stage  of  the 
exercise.  There  is  no  obvious  solution  because  the  cost  of  providing  service  by 
stock  or  surplus  capacity  are  of  the  same  order.  Tor  example,  taking  a  paper 
machine  costing  Rs. 2000/tonne  of  annual  output  and  material  and  operating  cost 
of.  say.  Rs. IHXI/tonne:  in  designing  a  system  for  20.000  tonnes  per  annum 
throughput,  the  cost  of  various  alternatives  would  be: 

( 1 )  Increase  machine  capacity  by  Id  per  cent.  The  capital  required  is  20.000  • 
Rs.2.(KHIx  10  per  cent  i.e.  Rs. -4.000.000.  The  interest  and  depreciation 
burden  of  this  capital  would  be  about  Rs,. SOI). 000  per  annum. 

(2)  Increase  stock  holding  by  0  weeks'  output.  The  working  capital  requited 
is 


20.000  x  f,/5«l  x  Rs.I.ftOO  -  3.S40.000. 
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Capital  for  warehouse  space  at  Rs.2(KI/tonnc  of  stock  held  is  Rs.4X0.0tMl. 
Interest  on  this  capital  and  depreciation  on  the  warehouse  would  he 
around  Rs.hOO.tMMI  per  annum. 

If  we  already  have  extra  machine  capacity,  we  may  only  require  labour  force 
increase  to  give  the  extra  capacity.  It  is  important  therefore  that  all  these 
alternatives  are  carefullv  considered. 


CONTROL  AND  PLANNING  DECISIONS 


Wi  ari-  sin  i  a  long  way  from  the  day  when  customers'  computers  will  com¬ 
municate  with  the  manufacturer's  computer  which  will  in  turn  produce  production 
schedules  for  each  machine  and  despatch  instructions  to  the  storeman.  Until  that 
day  comes,  we  will  rely  on  computers  to  take  decisions  as  per  a  predetermined 
logic  and  on  humans  to  refine  these  decisions  further  by  use  of  their  higher  level 
skills.  The  schematic  of  such  a  decision  process  is  shown  in  l-'igure  2.  Here  actual 
performance  is  compared  with  required  performance  and  based  on  the  knowledge 
of  system  behaviour,  control  action  is  taken  to  bring  the  actual  in  line  with  the 
required  As  an  example,  the  required  performance  might  he  a  certain  capacity 
for  a  finishing  operation  at  minimum  cost.  Control  action  could  involve  recruit¬ 
ment.  overtime  in  entives. 

The  other  decisions  will  be  in  the  planning  systems  such  as  scheduling  a  batch 
on  a  particular  machine  With  these  decisions  there  is  no  direct  measure  of  output 
against  which  the  effectiveness  of  a  particular  operational  decision  can  be 
measured.  The  mechanism  of  these  decisions  is  shown  in  f  igure  3.  An  event 
occurs  such  as  the  receipt  of  an  order  and  action  must  he  taken  to  schedule  dis¬ 
order  based  on  the  policy  and  knowledge  of  the  system  operations.  Such  a  policy 
might  state  the  minimum  si/e  of  batch  which  should  he  made.  The  only  measure 
of  the  effects  of  the  decisions  will  be  the  throughput  of  the  system,  the  specific 
level  provided  and  the  cost  over  a  period  of  time.  Based  on  this,  revisions  of 
policy  can  be  made.  Whatever  the  type  of  decision,  designing  a  system  for  efficient 
operation  involves 

(1)  identifying  the  decisions  which  need  to  be  made. 

(2)  identifying  the  information  required  for  these  decisions  (included  poli¬ 
cies). 

(3)  deciding  who  should  make  the  decisions. 

(4)  providing  systems  to  collect,  prepare  and  distribute  the  information. 

(5)  design  of  decision  aids. 

If  one's  critical  analysis  of  the  system  has  been  carried  out  thoroughly, 
identification  of  decisions  should  pose  no  problems.  Conceptually,  following  a 
single  order  through  the  firm  is  a  useful  way  of  ensuring  that  no  decisions  have 
been  overlooked.  Placing  oneself  in  the  position  of  the  decision  maker  is  a  good 
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Figure  2.  Mechanism  of  control  decisions 

Required 


performance 


way  of  determining  information  needs.  The  information  will  include  the  in¬ 
formation  on  the  individual  order,  information  on  how  the  order  interacts  with 
others,  information  on  resources  (including  costs  of  alternatives),  and  information 
on  policy.  Decisions  on  who  should  make  the  decisions  should  take  account  of  Un¬ 
desirability  of  reducing  information  How:  and.  the  fact  that  some  information 
which  is  required  for  decision  makers  can  only  be  obtained  informally  by  close 
contact,  should  not  he  overlooked.  This  is  an  area  where  much  still  needs  to  be 
done.  However  when  the  decision  and  the  information  analysis  is  carried  out  as 
above,  the  system  to  transmit  the  information  can  be  designed  with  or  without  a 
computer. 

To  summarise: 

(I)  Define  and  analyse  the  system  in  relation  to  the  wider  system  of  Ihe 
company.  Particularly  attend  to: 

(a)  What  is  the  system  under  consideration? 
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Figure  3.  The  mechanism  of  planning  decisions 


( )h|c*clivc 


(h)  What  is  the  main  function  of  the  system  and  what  subsidiary  functions 
are  included? 

(c)  How  does  it  interact  with  other  systems? 

(2)  Formulate  the  objectives  for  the  system.  Particularly  attend  to: 

(a)  What  are  the  main  variables  which  can  be  used  to  define  the  system 
objectives? 

(b)  How  should  policy  be  set  on  these  objectives  in  relation  to  overall 
company  objectives? 

(c)  What  will  be  the  criteria  by  which  we  decide  on  the  best  system? 

(3)  Design  the  basic  system  structure,  covering: 

(a)  What  is  the  expected  environment  in  which  the  system  will  operate  * 
^  (b)  What  alternative  systems  are  there? 

(c)  What  are  the  economic  implications  of  the  alternatives? 
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(d)  What  are  the  control  implications  of  the  alternatives? 

(e)  What  is  the  best  system? 

(4)  Design  for  operation,  including: 

(a)  What  decisions  will  need  to  be  made  to  operate  the  system ? 

(b)  What  information  is  required  to  make  these  decisions? 

(c)  What  information  systems  are  required  to  collect,  prepare  and 
present  the  information  required? 

(d)  What  decision  aids  should  be  used? 

(5)  Implement  the  selected  system. 

This  approach  can  have  a  big  impact  in  situations  where  it  has  been  applied: 
some  of  the  greatest  benelits  come  from  the  breaking  down  of  the  inter¬ 
disciplinary  barriers  which  the  approach  implies,  and  front  the  unifying  influence 
this  would  have  on  the  management.  Figures  4  and  5  present  the  above  ideas 
pictoriallv. 


Figure  4.  Flow-block  diagram  of  the  system 


Customers 


Profit 
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Figure  5.  Balance  between  the  contribution  from  and  cost  of  a  service 
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Most  vivni  \i  production  control  systems  suffer  from  the  problem  of  obtaining 
sufficient  am)  accurate  information  quickly  enough  for  effective  action,  remedial 
or  otherwise.  The  problem  of  coordinating  this  information  is  also  great  as  many 
production  systems  are  highly  fragmented  with  different  departments  working  to 
different  priorities  frequently  being  unaware  of  the  overall  production  require¬ 
ments.  In  these  circumstances,  therefore,  the  task  of  deciding  precisely  what  is  the 
correct  information  can  be  very  difficult.  As  a  cynic  once  put  it — the  future  of  a 
company  is  often  being  determined  by  the  way  in  which  clerks  handle  customers 
and  orders  with  no  policy  to  guide  them,  while  the  executives  try  to  run  the 
company  from  meaningless  information. 
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Problems  of  this  nature  must  he  understood  before  implementing  am  com¬ 
puter  system,  otherwise  even  worse  confusion  can  and  will  result.  However  using 
a  computer  as  a  central  source  of  information  for  the  organisation,  through 
establishing  master  files  of  data  such  as  production  batches,  current  stocks, 
machine  capacities,  etc.,  has  tremendous  advantages,  not  least  because  of  the 
necessary  discipline  which  it  exerts  on  all  departments  operating  the  system, 
(liven  that  a  computer  system  must  provide  financial  benefit  to  the  company, 
there  tire  four  attributes  of  a  computer  which  enable  this  to  be  achieved.  A 
computer  can: 

( 1 )  process  large  volumes  of  data 

(2)  with  great  accuracy 

(3)  of  considerable  complexity 

(4)  at  high  speeds. 

These  are  usually  the  areas  of  greatest  weakness  in  manual  production 
control  systems  where  the  sheer  si/e  of  clerical  effort  required  to  provide  and 
coordinate  all  the  information  to  run  the  company  effectively  usually  makes  such 
;t  course  of  action  uneconomic  and  impracticable. 

It  is  vitally  necessary  that  a  new  computer  user  shall  gain  experience  initially 
in  a  safe  and  inexpensive  way.  He  should  not  try  to  implement  complicated 
systems  immediately  but  adopt  a  step-by-step  approach  towards  comprehensive 
company  systems.  However,  one  should  guard  against  a  piecemeal  or  disjointed 
approach.  The  best  policy  to  adopt  is  to  define  the  long  term  data  processing 
objectives  for  instance  the  implementation  of  a  comprehensive  production  con¬ 
trol  system  which  minimises  stock  levels  and  work-in-progress,  reduces  through¬ 
put  times,  optimises  machine  utilisation,  and  ensures  as  far  as  possible  the 
meeting  of  delivery  dates  and  then  working  towards  this  step-by-step,  by  starting 
off  with  a  stock  control  system  or  tin  order  breakdown  system  and  adding  further 
sections  as  the  previous  ones  become  fully  justified.  Attempting  to  pul  in  a  fully 
integrated  production  control  system  straightaway  without  gaining  experience 
with  simpler  systems  first  would  very  probably  result  in  highly  expensive  failure. 

If  a  very  long  term  data  processing  application  is  envisaged  in  production 
control,  it  is  probably  advisable  to  go  for  initial  establishment  of  information  for 
the  system  e  g.  order  breakdown,  netting  anti  hatching,  stock  control,  etc.  It  is 
very  important  for  till  levels  of  management  to  be  involved  in  the  implementation 
of  a  computer  system,  no  matter  how  trivia!  the  initial  application  may  seem  to 
be.  Particularly  in  the  larger  applications,  it  is  necessary  for  the  senior  manage¬ 
ment  to  make  clear  policy  decisions  defining  the  overall  strategies  which  tire  to  be 
adopted  and  for  the  middle  management  to  be  involved  tit  a  more  detailed  level  in 
decisions  concerning  the  design  of  the  system.  The  principle  should  never  be 
forgotten  that  computer  systems  tire  run  by  the  line  management  of  the  company 
and  not  by  the  computer  staff  whether  they  be  in-house  or  at  a  bureau.  The  data 
processing  slatf  tire  there  to  provide  a  service  to  line  management  who  still  have 
responsibility  for  ensuring  their  departmental  systems  are  operating  effectively. 
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FINANCIAL  IMPLICATIONS 

I  is  w  i a i  imi’i  u  vnoss  of  the  production  control  system  can  he  assessed  hy  first 
setting  out  the  production  budget.  Typically  the  budget  ligures  would  relate  to  a 
week's  performance  and  are  derived  through  research  into  the  previous  12 
months'  actual  performance  on  one  hand  and  market  requirements  for  the  future 
duly  modified  to  fit  within  the  broad  management  policies,  on  the  other.  Thus  a 
build  up  of  production  is  provided  through: 

(ll  Allowable  time  loss,  analysed  to  component  parts. 

(2)  Available  paper  making  time  and  loss  time. 

(?>)  Deckle,  substance  and  speed. 

(4)  Breakdown  and  paper  making  time  expressed  as  percentages. 

These  figures  must  be  determined  for  each  machine  and  each  product 
thereof.  The  build  up  of  production  in  this  manner  facilitates: 

(a)  The  measurement  of  actual  performance  against  standards  with  variances 
analysed  hv  the  factors  of  production. 

(h)  The  presentation  of  changes  in  the  production  pattern. 

(c)  The  final  approval  of  the  budget. 

Certain  other  issues  also  need  to  he  considered  when  it  is  intended  to  use 
computers  to  assist  in  this  exercise.  For  example: 

(a)  Which  paper  machine  should  fill  which  orders? 

lb)  What  would  be  the  best  machine  to  curtail  in  a  period  of  over  capacity? 

(c)  What  would  be  the  economic  effects  of  undertaking  specific  rebuilding 
projects  on  specific  paper  machines? 

(d)  What  would  he  the  economic  effects  of  making  specific  changes  in  the 
product-mix? 

(e)  W'hat  type  of  new  machine  would  best  serve  future  demand? 

These  and  other  issues  can  be  dealt  with  adequately  if  the  computerised 
system  is  vie' eloped  as  a  multipurpose  data  bank,  extracting  the  data  needed  to 
allocate  demand  to  paper  machines  bv  the  use  of  well  established  and  powerful 
techniques  like  ‘Linear  Programming'  and  File  request  management  system'. 
However,  as  more  working  experience  is  gained,  even  the  non-linear  charac¬ 
teristics  o.  certain  relationships  should  be  identified  and  the  computer  model 
improved  further  bv  employing  the  technique  of  ‘Simulation'.  Typically,  the  I  P. 
model  structure  can  be  divided  into  the  following  main  row  categories — - 

(a)  Fconomic  measures 

(b)  Raw  material  requirements 

(c)  Paper  machine  capacities 
(cl )  Miscellaneous  constraints 
(e)  Demands. 

The  si/e  of  the  matrix  would  vary  according  to  the  detail.  Data  requirements 
would  cover — - 

(a)  Material  flows — 
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Demand  attributes. 

— Production  descriptions  (gr  ide,  basis,  weight,  colour,  etc.) 
— Tonnage  requirements 
— Delivery  points 
Paper  machine  attributes. 

—  Raw  material  availability 
— Paper  machine  capacity 
— Location 

Demand  attributes/ Paper  machine  interaction. 

— Production  rate 
— Raw  material  requirements. 

(b)  Cash  flow  — 

Demand  attributes. 

— Price 

— Discounts  and  rebates 
Paper  machine  attributes. 

— Raw  material  cost 
— Chemical  additives  cost 
— Paper  machine  operating  cost 


Figure  7.  Interaction  of  production  and  other  systems 
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Demand  altribulcs/Paper  machine  interaction. 

— Freight  cost 

—Some  paper  machine  costs 

— Miscellaneous  costs  like  handling,  finishing,  etc. 

In  fact  the  concept  of  common  data  hank  can  he  so  employed  that  the  hank 
would  he  useful  to  other  computerised  systems  dealing  in  the  areas  of — 

(a)  Sales  and  standard  cost  analysis 

(h)  Profitability  analysis 

(c)  Marketing  statistics 

(d)  Tax  accounting 

(e)  Credit  management. 

Figures  b  and  7  show  a  typical  production  system  and  its  interaction  with 
other  systems. 


TOTAL  INFORMATION  AND  CONTROL  SYSTEM 


CoMPiTT  Rist-D  SYSTKMS  can  also  he  applied  to  other  areas  of  operations,  notable: 

(a)  Stock  preparation 

(h)  Stock  blending 

(c)  Control  of  refining 

(d)  Basis  weight  control 

(e)  Moisture  control 

(f)  Headbox  and  other  control  loops 

(g )  tirade  change  control 

(h)  Bleach  plant  control 

(i)  Coating  control 

(j)  Finance  and  accounts 

(k)  Inventory  control. 

It  can  generally  he  said  that  computerised  systems  have  the  potential  for 
offset  ting  increasing  labour  and  material  costs  through  improved  manufacturing 
efficiency.  An  ideal  solution  to  the  total  problem  may  involve  computerisation  in 
selected  areas  leaving  the  rest  to  merely  real-time  data  logging  or  controlling  only 
a  few  of  the  process  variables.  Each  company  and  each  mill  represents  a  unique 
functional  activity  with  individual  economic  and  technological  needs.  This  should 
influence  the  selection  of  methodology  and  areas  for  computerisation.  For  exam¬ 
ple.  grade  change  programmes  are  generally  not  justified  on  machines  that  make 
infrequent  grade  changes  such  as  for  newsprint  and  linerboard.  yet  good  returns 
have  been  obtained  on  small  fine  paper  machines — partly  because  thev  make 
frequent  grade  changes.  Thus  it  is  towards  relieving  the  economic  shortcomings  of 
the  mill  that  computerisation  should  be  aimed.  A  superior  understanding  of  the 
system  should  result  from  prior  research  and  project  implementation  and  is  usually 
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credited  with  contributing  significantly  to  improvements.  Another  important 
benefit  resulting  from  process  computerisation  is  the  reduction  in  process  vari¬ 
ables  as  evident  in  the  lower  standard  deviations,  which,  in  turn,  improves  the 
yield. 

Because  of  the  relative  characteristics  of  sales,  variable  costs,  contribution, 
fixed  costs,  and  pre-tax  profit,  a  5  per  cent  increase  in  production  translates  into  a 
much  higher,  say  12  per  cent,  increase  in  pre-tax  profit.  When  higher  production  is 
obtained  without  a  proportional  increase  in  raw  material  consumption,  the  effect 
on  profit  will  be  even  more  marked.  Thus  a  5  per  cent  increase  in  production,  as  a 
result  of  improvements  in  cooking  and  bleaching,  accompanied  by  a  2  per  cent 
decrease  in  variable  costs,  may  give  rise  to  about  a  25  per  cent  increase  in  pre-tax 
profits.  The  leverage  realised  by  a  production  increase  is  determined  by  the^ 
relative  magnitude  of  the  contribution  and  fixed  costs.  Thus  the  desirability  of 
computerising  a  mill  cannot  always  be  assessed  solely  in  terms  of  accounting 
principles.  In  fact,  the  final  decision  to  go  ahead  with  a  project  has.  like  many 
business  decisions,  often  involved  an  act  of  faith  in  the  future. 

Figure  8  shows  how  a  process  control  system  provides  total  information  and 
control. 
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Evolution  of  Computer  Integrated 
Manufacturing  Systems 
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INTRODUCTION 

~This  paper  is  concerned  with  the  evolution  of  those  manufacturing  industries 
which  are  involved  in  the  production  of  discrete  items  of  high-technology 
mechanical  devices  in  small  quantities.  By  definition,  manufacturing  industry 
involves  organised  activities.  The  organisation  extends  to  all  phases  of  the  activity 
from  the  identification  of  a  saleable  product  and  a  suitable  market,  through  the 
actual  manufacturing  processes,  to  the  sale  of  the  product  and  the  provision  of 
after-sales  services,  and  it  involves  many  extremely  complex  relationships 
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MANUFACTURING  SYSTEMS 

Thr  managkment  of  an  engineering  concern  strives  to  control  the  interplay 
between  personnel,  materials  and  machines  with  a  view  to  optimising  the  activity 
as  a  whole.  Traditionally,  this  control  has  been  determined  by  a  largely  empirical 
approach.  In  the  early  1960s,  however,  the  idea  of  scientific  engineering  was 
conceived  and  the  techniques  of  systems  engineering  were  applied  to  manufactur¬ 
ing  for  the  first  time.  The  set  of  procedures  employed  by  management,  the 
information  networks  and  the  equipment  available  within  a  company  may  be 
regarded  as  parts  of  a  system  responsible  for  turning  raw  inputs  into  material 
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product  outputs.  This  so-called  manufacturing  system  is  concerned  with  aH  ele- 
ments  of  design,  planning,  control,  machining,  assembly  and  testing  processes.  It 
consists  of  a  system  in  its  own  right  made  up  of  individual  sub-systems  connected 
by  paths  for  communication.  4 

Changes  in  economic  policy  and  the  rising  costs  of  materials  and  labour* 
together  with  the  social  trends  producing  shortages  of  blue  collar  workers  have 
forced  changes  in  the  way  many  companies  approach  the  problems  of  manufac¬ 
ture.  The  purpose  of  a  manufacturing  system  is  to  convert  inputs  into  outputs.  Its 
performance  in  achieving  this  may  be  evaluated  in  terms  of  two  criteria:  the 
production  efficiency  measured  in  terms  of  labour  and  machine  productivity,  rate 
of  stock  turnover,  delivery  performance,  etc.,  and  flexibility,  which  is  a  measure  of 
the  ability  of  the  system  to  respond  to  changing  demands  and  resources.  Many 
companies,  in  particular  long-established  concerns  now-  operating  in  areas  of  rapid 
technological  advance,  are  finding  that  their  manufacturing  systems,  evolved  from 
intimate  man-machine  relationships  of  the  19th  century,  are  no  longer  efficient  rn 
the  face  of  increased  competition,  or  flexible  enough  to  keep  pace  with  changing 
markets  and  technology.  Machine  tools  and  personnel  have  been  added  to 
increase  capacity,  ageing  equipment  has  been  replaced  bv  more  productive  plant 
and  new  skills  have  been  developed  but  very  rarely  have  changes  been  made  to 
the  actual  manufacturing  system  laid  down  when  the  manufacturing  unit  was 
established. 


ACTIVITIES  AND  COMMUNICATIONS 


The  activ  ities  within  an  engineering  manufacturing  system  may  be  divided  into 
five  broad  areas: 

(1)  Product  identification,  specification  and  design 

(2)  Production  scheduling  and  forward  planning 

(.3)  Production  planning  and  control 

(4)  Actual  manufacturing  processes 

(51  Inspection  and  quality  control. 

These  areas  are  interconnected  by  routes  for  the  (low  of  products  and  in¬ 
formation.  If  the  system  is  to  function  effectively  it  must  have  facilities  and 
methods  not  only  for  controlling  the  physical  flows  but  also  for  the  timely 
generation,  collection  and  communication  of  information,  and  many  of  the 
problems  in  manufacturing  are  caused  by  poor  communications  between  areas  of 
activity. 

The  traditional  conveyor  of  both  physical  items  and  information  is  man.  It  is 
now  held  that  the  degree  to  which  it  is  possible  to  optimise  the  performance  of  a 
manufacturing  system  is  directly  related  to  the  degree  to  which  communication 
within  the  system  can  operate  without  human  intervention.  Planning  for  optimisa- 


EVOLUTION  OF  COMPUTER  INTEGRATED  MANUFAC  TI  RIN< .  SVNII  MS 


V\f 

tion  in  manufacturing  is.  therefore,  synonymous  with  .automating  the  manufactur¬ 
ing  system,  from  the  design  concept  to  the  finished  part.  !"he  area  of  manufactur¬ 
ing  which  has  attracted  most  attention  to  date  is  the  most  labour  intensive  area, 
the  actual  production  process,  and  it  is  in  this  area  that  the  most  significant 
advances  in  automation  have  been  made 


TYPES  OF  PRODUCTION 


Before  considering  the  extent  to  which  the  automation  of  production  processes 
has  developed,  it  is  necessary  to  identify  the  different  types  of  production  process 
employed  in  manufacturing  engineering.  There  are  three  main  types  of  produc¬ 
tion.  although  all  three  tend  to  be  closely  associated  and  may  overlap  in  many 
circumstances. 


Job  production 

Job  production  describes  the  method  by  which  single  articles  are  manufac¬ 
tured.  All  engineering  concerns,  whatever  their  nature,  are  involved  at  some  time 
or  other  in  job  production  be  it  the  manufacture  of  small  components  required  lor 
maintenance  of  plant,  the  production  of  prototypes  or  tools,  small  jobbing 
contracts  for  other  concerns  or  large-scale  job-type  production  such  as  ship¬ 
building. 

Usually  a  wide  range  of  general-purpose,  versatile  machinery  and  equipment 
is  available  together  with  a  staff  of  highly-skilled  personnel  and  a  permanent  store 
of  standard  materials  and  components  to  permit  the  manufacture  of  as  great  a 
variety  of  work  as  possible  at  short  notice.  The  fluctuating  demands  on  a  job 
production  system  make  it  necessary  for  the  system  to  be  highly  flexible  and 
change  rapidly  to  suit  each  particular  job.  This  is  usually  made  possible  because 
individuals,  or  small  teams,  are  given  responsibility  for  parts,  or  the  whole  of  the 
job  from  beginning  to  completion  and.  therefore,  the  communication  problems 
caused  by  transfer  of  authority,  information  and  goods  from  one  section  of  the 
system  to  another  can  be  avoided. 


Batch  production 

Batch  production  may  be  defined  as  the  manufacture  01  a  product  in  small  or 
large  batches  or  lots,  by  a  series  of  operations,  each  operation  being  carried  out 
on  the  whole  batch  before  any  subsequent  operation  is  started.  Batch  production 
is  by  far  the  most  common  method  of  working  in  manufacturing  industry  and  it  is 
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estimated  that  approximately  seventy-five  per  cent  of  all  parts  produced  by  the 
metalworking  industries  are  produced  in  batches  of  less  than  fifty. 

Batch  manufacture  has  several  major  disadvantages  caused  by  the  delays  and 
movements  between  operations.  These  communications  problems  include: 

Large  amounts  of  work  in  progress  develop  which  involve  large  capital 
investments. 

Large  production  storage  areas  and  generous  transport  facilities  are  needed 
and  a  very  effective  planning  and  control  system  are  needed  to  meet 
production  deadlines. 

Comparatively  long  production  periods  are  needed  due  to  the  time  that  each 
batch  has  to  wait  before  proceeding  from  one  operation  to  the  next. 

Batch  production  probably  presents  the  greatest  problems  in  manufacturing  due 
to  the  combination  of  poor  efficiency  and  communications  with  the  need  to 
maintain  a  high  degree  of  flexibility  for  a  continuously  altering  plan  of  work 
output  to  be  applied. 


Flowline  production 

Flowline  production  is  the  manufacture  of  a  product  by  a  continuous  series  of 
operations,  each  article  going  onto  a  succeeding  operation  as  soon  as  available. 
Flowline  methods  are  usually  only  applied  when  components  are  required  in  very 
large  numbers  over  long  periods  of  time.  The  manufacturing  system  tends  to  be 
very  rigid,  and  depends  heavily  on  large  financial  investments  on  capital  equip¬ 
ment  which  is  designed  and  arranged,  with  knowledge  of  the  type  of  component 
to  be  produced,  to  operate  at  optimum  efficiency. 


MECHANISATION  AND  AUTOMATION 


Tin  word  automation,  which  is  generally  used  when  referring  to  increasing  the 
efficiency  of  a  manufacturing  system,  is  used  to  describe  the  automatic  handling  of 
workpieces.  The  earliest  examples  of  mechanisation  in  engineering  were  the  use 
of  multi-spindles  and  power  feeds  in  machine  tools.  Later  developments  included 
sequence-controlled  machines  which,  once  set  up.  could  produce  large  numbers  of 
identical  components  faster,  and  at  higher  rates,  than  manual  machines. 

By  automating  work  handling,  machine  tool  and  information  feedback  svs- 
tems.  it  has  been  possible  to  attain  very  high  levels  of  efficiency  in  manufacturing. 
In  general,  the  method  of  obtaining  this  efficiency  has  resulted  in  very  expensive 
systems,  rigidly  designed  for  the  production  of  specific  items  and  only  of  use  in  the 
mass  production  sectors  of  industry. 


A 
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NUMERICAL  CONTROL 


The  early  automatic  manufacturing  systems  were  based  on  special-purpose 
machines  and  work  handling  equipment  designed  and  constructed  to  carry  out  a 
single  job  with  little  or  no  variation  allowed,  with  the  specific  purpose  of  obtaining 
high  output  of  accurately  made  products.  Such  systems  are  of  little  use  in  batch 
manufacture. 

One  of  the  most  significant  attempts  to  applying  the  technique  of  automation 
into  batch  manufacture  was  the  introduction  in  the  1 5>50s  of  numerically-con¬ 
trolled  machine  tools. 

The  advantages  of  the  NC  machine  over  conventional  equipment  in  batch 
manufacture  include: 

The  ability  to  produce  components  of  consistent  geometry  and  quality  at  high 
rates  for  long  periods  so  reducing  scrap  and  rework. 

The  use  of  long  control  programs  and  automatic  tool  changers  make  it 
possible  to  combine  many  conventional  operations  into  one  NC  operation. 
Rather  than  relying  on  jigs  and  fixtures  for  geometrical  information,  as  do 
conventional  machines,  the  NC  machine  obtains  all  the  required  information 
from  the  control  program. 

As  NC  machines  became  more  sophisticated  it  was  necessary  to  employ  aids  to 
their  programming.  This  led  to  one  of  the  first  applications  of  computers  in 
manufacturing. 


COMPUTER-AIDED  MANUFACTURE 


The  developments  in  computer  technology  during  the  early  IdbOs  led  to  a  rapid 
expansion  in  the  number  of  applications  of  computers.  About  ten  years  ago.  the 
use  of  computers  had  advanced  so  far  that  the  term  Computer-Aided  Manufac¬ 
ture  (CAM)  was  coined  to  describe  the  application  of  computers  in  manufacturing 
systems.  More  recently,  there  have  been  many  applications  of  computers  in  hatch 
manufacturing.  These  may  be  divided  into  the  off-line  processing  of  data  pertinent 
to  produce  design  and  manufacturing  planning,  and  the  on-line  control  of 
production  processes  and  information. 


Off-line  applications 

Off-line  applications  are  those  in  which  the  computer  is  remote  from  the 
manufacturing  system  and  operates  independently  of  it.  It  is  convenient  when 
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considering  CAM  systems  to  consider  planning  and  control  as  separate  sub¬ 
systems.  The  computer-based  production  planning  systems  that  have  been 
developed  typically  include  program  modules  and  procedures  for: 

Requirements  planning 
Capacity  planning 
Scheduling. 

Typical  computer-aided  production  control  systems  involve  modules  and 
procedures  for: 

Purchase  control  including  replenishment  of  raw  materials,  stock  control  and 
purchase  order  control. 

Production  and  assembly  control  including  materials  control,  load  control, 
inventory  control,  tool  control,  job  control  and  dispatching. 

The  off-line  type  of  applications  are  usually  the  result  of  applying  the  computer  to 
the  manual  procedure.  The  speed  and  accuracy  of  the  computer  permits  the 
optimisation  and  simulation  of  plans  which  would  be  impossible  in  the  time 
available  using  manual  means. 


On-line  applications 


On-line  systems  may  be  divided  into  two  sub-systems:  those  for  monitoring 
and  information  systems  and  those  for  control  of  manufacturing  processes.  The 
purpose  of  monitoring  and  information  systems  is  to  register  and  report  produc¬ 
tion  data.  This  may  be  data  concerning  active,  idle  and  breakdown  times  of 
different  machines,  inventory  transactions  or  job  status  and  is  collected  automa¬ 
tically  via  direct  connections  to  the  computer.  These  systems  provide  management 
with  up  to  date  information  regarding  the  status  of  the  manufacturing  resources 
and  so  increase  the  flexibility  of  the  manufacturing  system  by  easing  the  decision¬ 
making  processes. 

I  here  have  been  many  developments  in  computer-based  control  systems 
which  include: 

The  sequence-control  of  a  production  line,  which  may  involve  the  knowledge 
of  production  data  including  the  number  of  pieces  produced,  cycle  time,  and 
idle  time. 

Computer  Numerical  Control  (CNC)  of  machines  which  is  numerical  control 
in  which  the  hard-wired  conventional  control  is  replaced  bv  a  minicomputer 
programmed  to  perform  the  control  functions. 

Adaptive  Control  (AC)  of  machine  tools  in  which  the  computer  is  used  to 
measure,  for  example,  cutting  forces  and  speeds  and  to  control  the  axis 
motion  and  spindle  speed  accordingly  so  as  to  maintain  the  optimum  metal 
removal  rate. 

Direct  Numerical  Control  (DNC)  of  machine  tools  which  is  the  connection  of 
several  NC  machines  to  a  central  digital  compute  for  part-programme 
distribution  and  storage. 

The  characteristic  feature  of  on-line  systems  is  that  a  dedicated  computer  is 
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used  in  real-time  mode;  that  is,  the  computer  is  available  at  any  time  on  demand 
to  perform  its  function. 


INDUSTRIAL  ROBOTS 


Development  of  general-purpose  industrial  robots  was  commenced  in  the  late 
1960s,  and  rapid  progress  was  achieved  which  enabled  them  to  be  put  into 
practical  use  in  the  first  half  of  the  1970s.  It  is  expected  by  the  Japanese  Industrial 
Robot  Association.  JIRA,  (which  was  established  in  1971)  that  robots  will  be  put 
into  wider  use  in  the  future  and  that  their  full-scale  dissemination  throughout  the 
developed  industrially-based  countries  will  take  place  in  the  1980s. 

Industrial  robots  are  commonly  defined  as  manipulators  which  have  a  high 
degree  of  freedom  and  which  perform  versatile  movement  functions.  The  Tabic 
shows  the  classification  of  industrial  robots  and  their  respective  definitions  as 
approved  by  the  Terminology  Standardisation  committee  of  JIRA  in  1974. 


Table  1. 

Name 

Classification  of  Industrial  Robots 

Definition 

■  (1)  Manual  manipulator 

Manipulator  which  is  directly  operated  by  man. 

(2)  Sequence  robot 

Manipulator,  the  working  step  of  which  operates 
sequentially  in  compliance  with  preset  procedures, 
conditions  and  positions. 

(2)- 1 

Sequence  robot  as  defined  above,  the  preset  infor- 

fixed  sequence 

mation  of  which  cannot  be  changed  easilv. 

(2)2 

Sequence  robot  as  defined  above,  the  preset  infor- 

variable  sequence 

■nation  of  which  can  be  changed  easily. 

(3)  Playback  robot 

A  robot  which  is  taught  first  a  certain  working 
procedure  through  operating  it.  so  that  the  robot 
itself  memorises  the  procedure,  then  it  can 
continuously  repeat  its  operation. 

(4)  N.( '.  robot 

Manipulator  which  can  execute  the  commanded 
operation  in  compliance  with  numerically-controlled 
information  such  as  positions,  sequences  or 
conditions. 

(5)  Intelligent  robot 

A  robot  that  performs  various  functions  itself  through 
sensing  and  recognising  capabilities 
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Advantages  of  Robots 

(i)  Industrial  robots  enable  improved  productivity,  particularly  as  an 
effective  means  of  automating  small  batch  production  which  could  not 
be  achieved  by  existing  special-purpose  automatic  machinery  and 
equipment.  This  advantage  can  only  be  obtained  from  highly-flexible 
working  functions  characteristic  of  industrial  robots.  That  industrial 
robots  have  such  functions  is  clearly  indicated  by  the  fact  that  they  are 
able  to  easily  meet  changes  in  specific  work  required  with  the  passing  of 
time — for  instance,  their  operation  programmes  can  be  easily  modified 
to  cope  with  model  change-over  (time  flexibility),  and  the  spatial 
modification  of  their  working  and  movement  path  can  be  easily  made 
(space  elasticity). 

(ii)  In  the  case  of  mass  production,  where  product  redesigning  requires  an 
enormous  amount  of  time  and  money  for  remodelling,  industrial  robots 
can  save  much  time  and  money. 

(iii)  Industrial  robots  can  be  diverted  to  other  applications  or  be  transferred 
to  different  plants. 

(iv)  Industrial  robots  are  capable  of  24-hour  operation  and  thereby  greatly 
enhance  the  efficiency  of  expensive  plant  and  equipment. 

(v)  Industrial  robots  enable  substantial  changes  to  be  made  in  production 
volumes. 

(vi)  Unlike  human  beings,  industrial  robots  are  free  from  fatigue  of  simple 
duties  performed  over  long  hours  and  reduce  the  number  of  defective 
quality  products  caused  by  such  fatigue. 

(vii)  Industrial  robots  can  increase  the  service  life  of  tools  such  as  welding 
devices  and  can  economise  on  the  use  of  materials  (for  example,  paints 
by  precisely  repeating  the  given  motions). 

(viii)  Industrial  robots  help  prevent  industrial  accidents  and  occupational 
diseases  often  caused  by  working  >n  dangerous  environments  and  under 
unfavourable  conditions.  This  is  one  of  the  greatest  socio-economic 
advantages  to  be  gained. 

(ix)  Industrial  robots  help  reduce  economic  losses  caused  by  workers  leas¬ 
ing  their  jobs  due  to  working  under  unfavourable  conditions. 


COMPUTER  INTEGRATED  MANUFACTURE 


Computers  are  being  used  in  ever  increasing  numbers  in  manufacturing  systems 
but  in  a  somewhat  disjointed  fashion.  New  applications  have  solved  particular 
problems  but  the  overall  contribution  of  the  computer  has  often  been  less  than 
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that  forecast.  It  has  also  become  apparent  that  it  is  not  enough  to  superimpose 
computer  technology  and  techniques  onto  traditional  manufacturing  systems. 

The  most  promising  concept  for  solving  the  problems  of  efficiency  and 
flexibility  is  the  Computer  Integrated  Manufacturing  system.  Such  a  system  would 
be  based  on  work  stations,  interfaced  bv  automatic  handling  systems,  which  have 
been  designed  from  the  floor  up  to  efficiently  interface  with  the  digital  computer. 
All  aspects  of  the  manufacturing  activity  including  detailed  design,  specification, 
manufacturing  engineering,  materials  management,  production  of  parts,  assembly, 
test,  warehousing,  sales  and  service,  would  be  controlled  by  individual  modules  of 
computer  software,  all  of  which  would  be  linked  together  in  a  hierarchical  system. 
CIM  is  a  total  technology  which  will  involve  tremendous  amounts  of  software  and 
will  be  evolved  over  a  fairly  long  period  of  time. 


topo 


Automation  in  the  Automotive  Industry 


P.  Flapper 

IMF  Trucks  ll\.  Holla  ml 


i 


INTRODUCTION 


"‘DAF  Trucks  main  acmviiy  is  the  manufacture  and  selling  of  trucks  of  its  own 
development  and  design.  In  the  struggle  for  survival  it  is  essential  lhal  products  of 
high  quality  arc  delivered,  and  that  service  given  after  sales  is  adequate  to  ensure 
a  reliable  functioning  of  the  products.  Annual  production  totals  17.000  vehicles  of 
various  kinds,  such  as  trucks,  trailers,  buses,  and  container  transport.  Also  main 
components  i.e.  cabins,  axles,  chassis,  and  engines  are  delivered  both  in  Holland 
and  abroad.  It  stands  to  reason  that  the  use  of  automated  information  is  a  vital 
element  to  ensure  an  efficient  and  alert  management  at  all  levels  of  the  company. 

The  company  has  a  corporate  systems  and  automation  department  which 
operates  central  computers  and  supports  a  number  of  decentral  minicomputers. 
Central  computers  are  linked  to  these  decentralised  units  and  to  the  computers  of 
subsidiaries  abroad.  A  special  timesharing  computer  serves  a  great  number  of 
users  in  the  marketing  and  sales  organization  as  well  as  in  the  engineering 
departments.  Moreover  for  engineering  and  manufacturing  purposes  a  number  of 
smaller  desktop  computers  are  in  use  to  perform  technical  calculations  of  various 
kinds. 

>Automatisation  follows  the  main  functional  processes  in  the  company  and 
covers  the  following  areas:  research  and  development,  manufacturing,  marketing 
and  sales,  parts,  and  finance  and  economics.  Apart  from  corporate  svstems  of  a 
general  nature  like  financial  planning,  wages  and  salaries,  anil  a  pension  system, 
which  arc  not  related  to  the  automotive  industry  in  particular,  the  following  main 
groups  of  information  systems  are  dealt  with  in  this  paper:  svstems  supporting 
research  and  development:  systems  supporting  manufacturing  and  assembly;  and 
systems  supporting  sales  activities,  truck  performance  and  after  sales  services. 
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These  three  topics  help  illustrate  the  use  of  automated  information  process- 
mu  in  the  truck  industry  and  cover  the  present  state  of  the  technology  used  in 
some  applications.  Systems  support  for  the  control  of  a  number  of  processes,  in 
our  opinion,  is  a  must  for  surv  ival  in  the  coming  decade,. 


SYSTEMS  SUPPORTING  RESEARCH  AND  DEVELOPMENT 


> 


CoMPi  rt-RS  and  (omih  iir  proo RAMs  are  used  to  perform  very  complex  cal¬ 
culations  in  specialized  branches  ot  industry  such  as  aviation.  However  more  and 
more  computers  are  becoming  a  daily  tool  to  engineers,  draftsmen  and  research 
people.  This  development  has  been  stimulated  by  ever  decreasing  prices  of 
hardware  and  the  availability  of  adequate  software.  It  is  expected  that  this  trend 
will  continue.  Typical  of  the  requirements  >f  a  system  operating  in  a  technical 
environment  is  that  it  must  be  interactive  Research  and  development  imply  a 
great  number  of  alternatives  from  which  one  has  to  choose.  Consequently  the 
system  should  be  able  to  react  quickly  in  a  dialogue  with  the  user.  Another  typical 
requirement  ot  technical  applications  is  the  need  tor  graphical  presentations  of 
calculation  results,  including  the  actual  production  of  technical  drawings  of  parts. 
DAI-  is  presently  active  in  two  of  these  applications:  technical  calculations  in 
timesharing  and  automated  research  by  means  ot  realtime  systems. 

Technical  calculations  consist  of  calculations  related  to  a  v  ehicle,  by  programs 
specifically  written  for  that  purpose,  e.g.  performance  calculations,  simulation  of 
the  braking  system,  simulation  of  ride  and  vibration  behaviour,  and  calculations 
using  standard  software  based  on  the  finite  element  method  (MM)  to  tackle 
complex  structures  on  strength,  rigidity,  and  vibrations  of  chassis  or  engines 
Realtime  systems  handling  trial  runs  have  to  deal  with  an  enormous  variety  ot 
values  to  be  measured  by  various  measuring-equipment  and  an  even  greatei 
variety  in  results  when  processing  these  measurements.  To  complete  this  last,  the 
computer  system  should  be  compatible  with  a  number  of  instruments  and  be  easy 
to  program  for  one  specific  application.  DAI-  uses  such  systems  lot  measuring  and 
analysing  the  combustion  and  compression  in  engines  and  the  noise  produced  In  a 
vehicle.  As  stated  above  the  trend  to  integrate  automation  in  the  daily  process  will 
continue.  It  will  neither  be  limited  to  calculation  and  analysis  nor  be  confined  to 
control  of  machines  or  processes  only,  but  extended  to  technical  design  and 
drawing,  using  database  information  necessary  to  the  engineer  like  norms, 
materials,  and  past  experience  of  designing. 
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SYSTEMS  SUPPORTING  MANUFACTURING 


Main  Data  Base  Structure 

In  1476  DAF  decided  to  implement  a  manufacturing  parts  list,  in  addition  to 
an  existing  engineering  parts  list.  At  the  same  time  an  end-product  structure  was 
introduced,  based  on  options  per  product  type.  A  basic  end  product  type  together 
with  a  set  of  selected  options  can  be  expanded  into  an  engineering  components 
specification  or  into  assembly  instructions.  Both  expansions  result  in  a  total  set  of 
assembly  parts,  constituting  the  end-product.  In  the  same  way  an  assembly  part 
has  both  an  engineering  and  a  manufacturing  structure.  Applications  of  the 
manufacturing  parts  list  are: 

Maintaining  assembly  instructions  per  work  centre  and  per  assembly  line  and 
assigning  particular  instructions  to  a  truck  order. 

Maintaining  the  parts  production  sequence,  having  opportunities  to  define 
extra  levels  for  operation  and  for  material  management  purposes.  Both  parts 
lists  are  modification  controlled. 


End-Product  Order  Control 

Order  entry:  orders  are  entered  into  the  system  by  the  Sales  department  in 
4-weekly  batches.  The  number  of  types  and  options  in  a  batch  are  checked  and 
deviations  beyond  certain  limits  are  printed  and  discussed  by  Production  and  Sales 
planning  departments.  In  this  meeting  also  sub-orders  are  discussed.  Delivery  dates 
from  Production  to  Sales  are  established  and  are  input  to  the  system. 

Lineset:  linesetting  is  performed  in  weekly  batches.  Using  the  assembly  lines 
offsetting  schedule,  delivery  dates  for  all  assembly  line  components  are  derived  from 
the  final  delivery  dates.  At  the  same  time  a  material  availability  check  is  performed 
taking  into  account  the  available  economical  stock  of  predefined  critical  assembly 
parts. 

Line  instructions  and  material  supply  :  for  each  assembly  line  the  derived  weekly 
component  batches  are  prepared.  For  each  line  order,  an  instruction  specification  is 
printed,  showing  the  type,  relevant  option(s)  for  that  line,  sub-assembly  information 
and  additional  information  e.g.  chassis  and  engine  numbers,  etc. 

The  sub-assembly  instruction  is  compiled  from  the  assembly-instruction  data 
base.  At  the  same  time  the  required  assembly  parts  are  determined  and  .  ‘ailed  in 
weekly  batches,  while  some  high  volume  parts  are  kept  in  daily  batches.  Material 
picking  lists  are  printed  and  stock  on-hand  is  automatically  decreased  to  reserve  parts 
for  assembly.  Shortages  are  reported.  The  reserved  assembly  parts  are  stored  in  a 
work-in-process-filc  so  that  parts  can  be  booked  out  for  work  completed  later. 

Line  order  completions :  when  a  line  order  has  been  completed,  a  report  is  input 
to  the  system.  The  work-in-process-file  is  read  and  the  relevant  assembly  parts  are 
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sent  to  the  material  control  and  costing  systems  for  hooking  off.  invoicing  and 
efficiency  calculation  purposes,  f  inal  assembly  line  completions  are  also  sent  to  after 
sales  service  systems  to  prepare  service  documents. 

C'ostin g:  in  the  costing  system  all  assembly  parts  are  calculated  quarterlv  to 
obtain  new  cost  prices,  although  a  fixed  cost  price  is  used  throughout  the  year  for 
invoicing  purposes.  Based  on  this  fixed  cost  price,  the  assembly  parts  concerned,  and 
value  added  per  assembly  line  (dependent  on  product  type)  the  order  cost  price  is 
calculated  for  each  assembly  line  separately  and  totalled  for  an  invoice  to  the  Sales 
department.  Order  efficiency  calculations  are  performed  per  assembly  line,  by  hand. 
Very  soon  th...  will  be  automated  and  extended  to  work  units  per  assembly  line. 

Alter  stiles  information :  because  the  after  sales  organisation  has  a  separate  parts 
list,  based  on  spare  parts  to  be  sold,  a  transformation  of  production  information  into 
spare  parts  terminology  is  provided  for  automatically.  A  list  of  indexes  to  exploded 
views  is  produced.  In  which  the  service  people  find  the  relevant  spare  parts.  At  the 
same  time,  a  list  of  specific  order  information  is  produced  to  support  the  warranty 
department,  such  as  chassis,  engine,  fuel  pump  and  key  numbers.  (  opies  of  these  lists 
are  sent  to  the  internal  transport  department,  quality  control  department,  etc. 


Material  Control 

Material  reattirentenls  planning  [MRP):  a  master  schedule  of  assembly  parts  is 
updated  periodically  and  serves  as  input  to  this  system.  The  initiation  of  the 
master  s ehcihilc  is  described  below.  At  present  the  MRP  system  is  still  a  gross 
requirement  planning  process:  net  requirements  and  time  scheduling  are  established 
manually.  Within  a  couple  of  months  a  net  requirements  planning  system  will  be 
implemented,  which  also  performs  shop-order  and  purchase-order  suggestions, 
which  are.  altered  if  so  wished,  input  to  the  order  system.  Net  requirements  are  based 
on  t fie-  master  schedule,  existing  stock  and  orders  already  confirmed  by  suppliers,  and 
a  calculated  lead  time  I  lie  start  will  be  on  a  fixed  frequency  fixed  quantity  basis  as 
used  in  the  factory  nowadays.  At  a  later  stage  other  methods  such  as  economical 
order  quantity  or  pan  period  balancing  will  be  supported  by  the  system. 

Purehase  ordet  >  ontroi  purchase  orders  arc  "blanket"  orders  to  cover  supplies 
of  a  full  veai  ai  least  Delivery  schedules  against  these  orders  are  generated  and 
updated  periodically.  A  schedule  contains  both  firm  quantities  and  indications  of 
future  requirements.  Receipts  arc  checked  against  these  schedules  and  transactions 
arc  feil  to  the  stock  control  and  to  the  accounting  systems.  Soon,  quality  control 
features  e.g..  sample  test  results  and  analysis  reports,  will  be  added  to  the  system. 
Information  regarding  late  or  earlv  deliveries  is  generated  weekly,  to  enable  quick 
corrections.  A  sub  contracting  file  is  kept  to  register  sub-contracting  activ  ities  in  the 
manufacturing  process.  The  orders  are  handled  like  purchase  orders. 

Shop  Hour  C  'ontroi:  manufacturing  orders  are  controlled  throughout  the  v  arious 
operations  concerned.  Related  to  manufacturing  orders  are  the  material  require¬ 
ments.  received  from  the  manufacturing  parts  list.  Material  issues  are  manually  input 
and  compared  with  the  stored  requirements.  Shop  floor  documents  are  generated 
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from  the  operations  file,  linked  to  the  manufacturing  parts  list.  Work  in  progress 
control,  order  status-reporting  and  efficiency  calculations  are  performed  per  order, 
per  operation  and  per  workstation. 

Slock  Locution  Control:  the  system  provides  the  opportunity  to  register 
stock  -  movements  in  every  required  detail.  As  already  stated,  the  interface  with 
assembly  control  is  fully  automated. 

On-line  inqui ,  ies:  a  constantly  growing  number  of  inquiries  on  a  continually 
increasing  number  of  terminals  (VDU)  is  supporting  clerical  and  production 
personnel  offering  information  asked  for  from  the  data  base. 

Material  planning  :  the  gross  requirements  of  assembly  parts  are  built  up  from 
three  different  sources: 

The  first  period  of  four  weeks  consists  of  the  material  required  by  orders 
already  under  assembly  order  control.  This  material  is  already  reserved 
and  booked  front  stock  on  hand. 

The  second  and  third  period  of  four  weeks  consists  of  orders  already 
planned  (delivery  date)  but  not  yet  in  the  assembly  process. 

The  fourth  up  to  the  13th  period  are  generated  from  sales  forecasts 
which  means  estimated  quantities  per  type  and  per  option  within  fype. 
Because  some  assembly  parts  tire  selected  by  a  combination  of  options, 
quantities  of  those  combinations  are  calculated  by  the  system  taking  into 
account  the  recent  turnover  in  those  combinations. 

The  real  orders  will  in  time  of  course  deviate  from  this  prognosis  and 
therefore  a  safety  stock  has  to  be  calculated.  This  last  subject  is  largely  based  on 
experience  and  adequate  formulas  have  not  yet  been  introduced  in  the  system.  It 
is  however  under  serious  study. 


SYSTEMS  SUPPORTING  SALES  ACTIVITIES, 
TRUCK  PERFORMANCE  AND  AFTER  SALES  SERVICE 


Topee 

To  back-up  its  sales  organisation.  DAF  Trucks  has  developed  a  number  of 
programmes  under  the  heading  of  Topee,  which  stands  for  Truck  Optimum 
Performance  and  Economy  Calculation.  Our  sales  organization  has  access  to  these 
programmes  from  anywhere  in  the  world.  Connection  can  be  obtained  by  using  a 
portable  terminal  via  the  telephone  network.  This  direct  link  provides  rapid 
availability  of  information.  The  programmes  are  interactive  and  can  he  executed 
in  the  Dutch,  French.  German  or  English  languages.  One  of  these  programmes  is 
T.P.P. — the  Truck  Performance  Program.  It  has  been  developed  to  meet  the 
increasing  demand  for  information  on  vehicle  performance  to  be  expected,  e  g. 
tractive  effort,  gradeability.  maximum  speed,  acceleration  time,  and  an  increasingly 
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important  factor,  fuel  consumption.  Processing  the  input,  the  program  makes  use 
of  a  library  ,  in  which  essential  data  about  components  of  the  product  line  are 
contained,  e  g.  for  engines,  number  of  cylinders,  bore  and  stroke,  torque  curve 
and  the  iso-diagram.  Similar  data  is  stored  for  gearboxes,  axles  and  tyres.  From 
the  type  of  component  given  in  the  input,  the  system  is  able  to  obtain  these 
essential  details  from  the  library  and  produces  economic  calculations  when  asked 
for.  Upon  completion  of  the  input  the  vehicle  specification  is  returned,  so  that  it 
can  be  verified.  For  each  gearbox  ratio  the  following  data  is  calculated:  vehicle 
speed  in  km/h.  tractive  effort  available  at  the  wheels  in  KN,  surplus  engine  power 
in  KW.  maximum  gradeability  in  motion,  acceleration  time  when  shifting  up  and 
accelerating  from  stationary.  If  the  results  are  not  satisfactory,  changes  can  be 
made  in  the  vehicle  specification  and  calculations  repeated.  If  asked  for.  a  fuel 
consumption  diagram  is  produced.  Another  Topee-feature  enables  the  client  to 
make  his  choice  (on  subsequent  levels)  from  the  various  alternatives  shown  on  the 
screen  of  a  colour  terminal  resulting  in  the  picture  and  description  of  the  vehicle 
that  corresponds  with  his  wishes. 

Visar,  vehicle  consumption  indicator  and  shifting  advice  (Registered  trade  mark) 

This  is  an  aid  to  save  on  fuel  consumption  and  to  adopt  a  style  of  driving  that 
guarantees  the  lowest  possible  fuel  consumption.  By  means  of  a  microprocessor, 
relevant  sensor  data  like  vehicle  speed,  revolutions  per  minute  of  the  engine,  and 
engine  load  are  calculated  to  ascertain  the  actual  fuel  consumption.  This  con¬ 
sumption  is  shown  on  a  fuel  consumption  indicator  with  high  and  low  scales.  As  in 
Topee.  Visar  uses  the  iso-diagram.  This  iso-diagram  can  be  considered  as  the 
fingerprint  of  the  engine,  giving  the  lowest  possible  fuel  consumption.  Per  type  of 
engine  an  iso-diagram  has  been  stored  in  the  microprocessor.  Whenev  er  necessary, 
shifting  adv  ice  is  given  to  indicate  that  consumption  will  improve  by  shifting  up  or 
down. 

I.T.S.  international  Truck  Serv  ice 

I.T.S.  is  a  service  to  drivers  that  encounter  difficulties  abroad.  In  the  case  of  a 
breakdown  abroad  drivers  may  have  difficulties  with  language,  money,  specific 
parts  etc.  f>af  I.T.S.  is  available  24  hours  a  day.  7  days  a  week,  to  give  the 
necessary  assistance.  By  just  phoning  I.T.S.  Holland,  all  steps  are  taken  to  ensure 
a  quick  repair  and  to  biing  the  vehicle  on  the  road  again  in  the  shortest  possible 
time.  These  services  include  guarantee  of  payment,  supply  of  special  parts, 
appointment  of  authorised  repair  dealers  etc.  Data  on  breakdown-reports 
received  and  dealt  with,  are  registered,  with  all  relevant  information  such  as 
geographic  location,  type  of  defect,  previous  occurrences  of  this  fault,  repair 
dealer,  type,  chassis  number,  etc.  Relevant  data  recorded  is  used  to  report  on 
frequency  by  day.  and  ay  year,  spread  over  locations,  kind  of  defects,  etc.  Results 
are  used  by  the  warranty  department,  quality  control  department,  and  the  parts 
and  costing  department. 
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Technological  Options  and  Banking 


P.V.  Cremin 

Bank  of  Ireland.  Dublin 


INTRODUCTION 


A  V  _0  O  ^  ?  e* 

Moni-y.  in  mi  ns  i-orms.  is  a  core  /concept  of  modern  society.  Fundamentally, 
money  is  information  which  delinks  the  relative  material  position  of  someone 
vi/.-a-viz  someone  else.  Basically,  it  is  information  stored  on  the  medium  of  paper 
and  metal.  To  harness  the  revolution  of  informatics,  a II  we  need  to  do  is  exchange 
the  paper  medium  of  money  fpr  the  electronics  medium.  .  _ 

conventional  hank'  looks  like  that  portrayed  in  Figure  1.  ft  consists  of  a 
hdad  office  with  physically  remote  branches  radiating  front  it  and.  radiating  from 
each  branch,  tire  individual  customers.  Because  of  the  necessity  for  integrity  and 
honesty  in  dealing  with  physical  money,  the  calibre  of  staff  in  the  head  office  and 
the  branches  must  be  high.  Therefore,  stall  costs  in  banks  are  disproportionately 
heavy.  The  nature  of  the  business  means  that  all  the  branches  must  be  located  in 
the  shopping  or  business  centres  of  the  cities  and  towns.  They  are.  therefore, 
invariably  expensive  premises.  The  v'ery  simple  model  of  a  bun k.'-HV-m  Figure  5? 
suggests  itseU..  TbeSotal  rectanglejsJtevenue  and  the  two  constituents  are  costs 
and  profits.  It  is  not  to  scale.  The  major  portion  of  costs  is  made  up  of  stalf  and 
premises.  The  model  helps  to  illustrate  the  impact  of  stall  and  premises  on  the 
overall  profit  of  a  bank. 

Because  of  the  vicious  escalation  of  staff  and  premises  costs,  till  banks  in  the 
Western  world  find  themselves  confronting  a  dilemma.  (See  Figure  3).  In  Hurope 
and  certainly  in  Ireland,  the  conventional  bank  products  of  current  accounts  and 
deposit  accounts  are  becoming  less  and  less  economical  to  the  extent  that  a  large- 
number  of  accounts  are  loss-making.  This  situation  results  from  the  high  cost  of 
processing  transactions.  The  revenue  and  costs  curves  in  Figure  3  are  converging. 
If  one  attempts  to  generate  more  revenue  by  selling  more  accounts,  the  costs 
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curve  goes  up.  Since  its  slope  is  basically  greater  than  the  revenue  curve,  one  only 
exacerbates  the  problem. 


AVAILABLE  TECHNOLOGY 


I  iiAVi  RwiMi  v  had  occasion  to  look  at  the  financial  or  banking  pioducts  of  nine 
manufacturers.  One  rather  striking  feature  occurs  repeatedly.  In  spite  of  the 
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major  advances  at  the  basic  technology  and  component  levels,  there  are  no  new 
services  or  products  emerging  in  the  financial  field.  Technological  advance  is  being 
directed  into  costs,  reliability  and  speed  where  the  improvements  have  been  very 
dramatic. 

It  is  still  the  traditional  defensive  role  of  data  processing,  i.e..  to  automate 
existing  processes  and  to  convert  labour-intensive  activities  into  capital-intensive 
ones,  that  prevails.  Technological  advance  is  not  being  used  as  a  basis  for  new 
products  or  services.  Yet  the  dilemma  of  all  banks,  the  converging  revenue  and 
costs  curves,  suggests  that  a  radically  new  approach  is  required  either  through  new 
products  or  by  a  major  restructuring  of  the  type  of  bank  portrayed  in  Figure  1. 

The  process  through  which  technological  advances  get  through  to  the  man  in 
the  street  is  worth  examining  and  is  shown  in  Figure  4.  The  requirements  of  the 
end  user  are  mapped  onto  the  banks  through  a  process  of  representation, 
assumption,  market  surveys,  etc.  The  process  can  have  a  one-wav  or  two-way 
tlow.  Through  a  similar  process,  the  banks'  requirements  are  mapped  onto  the 
manufacturers  through  a  marketing  mechanism.  There  is.  probably,  two-way  flow 
involved.  In  turn,  the  manufacturers  impose  their  requirements  on  the  component 
makers  who.  in  their  turn,  employ  the  advances  made  at  the  fundamental 
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Figure  3. 


technological  level.  It  is  a  reasonably  long,  vertical,  communications  process. 
Many  of  the  upper  levels  involved  have  a  marketing  or  commercial  orientation. 
The  rapidity  and  complexity  of  the  microelectronics  revolution  have  precluded 
those  upper  levels  from  an  understanding  and  an  appreciation  of  the  power  of  the 
technology.  Hence.  I  suggest  that  this  is  the  reason  for  the  slowness  in  the 
production  of  new  services  and  products. 

For  the  majority  of  manufacturers,  the  users  and  banks,  the  top  two  levels  of 
my  model  in  Figure  4  are  specifically  in  North  America  or  in  the  more  advanced 
countries  of  Western  Europe.  I  have  already  said  that  appropriate  solutions  were 
slow  in  coming  forward  or  did  not  come  forward  at  all  because  of  product  life 
cycle,  diffusion  of  technology,  etc.  But  the  solutions,  relevant  or  irrelevant,  have 
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The  word  technology  is  loosely  applied  to  particular  sectors.  Hence,  one  talks  of 
online  technology,  offline  technology,  distributed  intelligence,  plastic  card  tech¬ 
nology  (or  more  recently  plastic  card  culture  as  it  now  epitomises  a  way  of  life), 
viewdata  technology,  etc.cfogure  5  is  a  personal  and  arbitrary  categorisation  of 
different  aspects  of  tec'hnolog^and  their  applications  to  banking.  It  attempts  to 
plot  the  relevance  of  each  type  of  technology  in  that  it  shows  the  point  in  time 
from  which  it  is  generally  available  to  the  point  at  which  it  is  no  longer  relevant 
for  economic  reasons,  obsolesence.  etc.  For  instance,  one  could  centralise  and 
automate  a  bank's  accounting  system  successfully  and  without  risk  from  the  mid 
60s.  But  from  the  mid-7()s  onward,  online  technology,  and  terminal  systems 
allowed  one  to  put  intelligence  in  branches  and  make  them  less  dependent  on 
central  computers.  Because  of  the  investment  involved,  the  centralised  system 
would  still  be  relevant  until  the  early  SOs. 

A  bank  will  have  to  develop  a  very  wide  look  angle'  in  order  to  position 
itself  correctly  so  that  it  can  avail  of  developments.  The  look  angle  can  be 
demonstrated  as  follows.  I  he  narrower  one's  look  angle  is.  the  less  options  or 
flexibility  one  has. 

Because  of  the  awareness  of  rapid  economic  and  technological  change  and 
the  availability  of  new  methodologies  like  technological  forecasting,  we  can  take  a 
fairly  wide  look  angle,  with  some  confidence,  if  we  choose  to  do  so.  Because  of 
the  investment  involved,  the  relevant  duration  of  each  technology  and  the 
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dramatic  impact  of  each  step  up  in  the  diagram  of  Figure  5,  one  can  ill-afford  not 
to  use  a  very  wide  look -angle. 

For  example,  if  one  looks  at  the  technological  options  available  in  1981  with  a 
narrow  look  angle,  as  demonstrated,  one  would  see  and  consider  the  following 
options: 

On-line  data  collection  and  report  distribution  to  branches: 

Some  straightforward  self-service  banking,  e.g.  automatic  cash  dispensers: 
Distributed  intelligence  and  information  availability  at  branches. 

If  any  one  or  a  combination  of  these  options  are  implemented,  it  will  have 
the  effect  on  the  revenue/costs  curves  convergence  as  illustrated  in  Figure  6.  It 
achieves  a  stav  of  execution  rather  than  a  commutation. 


Figure  6. 
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It  achieves  no  more  than  this  because  it  does  not  address  the  basic  structural 
problem  of  uneconomic  products  and  high  staff  and  premises  costs.  The  revenue 
model  of  the  bank  would  look  like  that  of  Figure  7.  The  premises  and  staff  costs 
would  be  contained  or  even  marginally  reduced  as  a  proportion  of  the  whole 
rectangle  because  increased  automation  at  branch  level  would  allow  an  expansion 
in  business  without  an  increase  in  staff  or  premises  costs.  Hardware  costs  will 
increase  substantially.  Generally,  the  revenue  profile  of  the  bank  will  not  have 
changed  much.  The  centre  of  gravity  of  the  bank  is  still  very  much  enclosed  by  the 
staff  and  premises  costs. 

On  the  other  hand,  if  one  takes  a  wide  look  angle,  as  demonstrated,  one 
would  consider  the  likely  technological  options  of  the  90's  some  of  which  are 
included  in  Figure  5. 

If  one  looks  at  the  potential  of  home  and  office  banking  that  can  be  achieved 
through  the  use  of  domestic  television  sets  and  telephones  plus  viewdata  tech¬ 
nology,  it  is  difficult  not  to  conclude  that  it  will  become  all-pervasive.  Using  this 
type  of  system,  it  would  be  possible  for  a  bank  customer  to  dial  a  telephone 
number  from  his  office  or  home  and  look  at  his  statement  on  his  own  T.V.  screen 
connected  to  a  bank-owned  private  viewdata  system.  Another  example  could  be 
communication  at  transaction  level.  Instead  of  using  the  present  paper-based 
cheque  payment  system,  a  customer  could  instruct  his  bank,  from  his  T.V.  set.  to 
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transfer  funds  from  his  account  to  the  credit  of  a  third  party  account.  It  would  he 
possible  for  a  customer  to  make  a  loan  application  through  an  interactive 
program.  Or  order  money  which  would  he  despatched  by  registered  mail.  Or, 
indeed,  he  could  set  up  his  own  standing  orders  and  amend  them  as  he  saw  fit. 

We  have  not  introduced  electronic  money.  An  earlier  technology  included 
the  ability  to  distribute  memory  and  processing  power  to  individual  members  of 
the  population.  For  instance,  the  chip  card  is  already  in  existence  in  several  forms. 
One  can  have  value  input  to  it  and  use  it  as  an  electronic  wallet.  The  French 
banks  are  just  about  to  use  it  as  a  cheque  substitute  in  point-of-sale  applications. 
One  of  the  major  advantages  of  this  distributed  power  is  that  it  enables  offline 
electronic  funds  transfer,  this  attribute  is  particularly  important  to  countries  that 
do  not  have  a  highly  developed  communications  infrastructure. 

If  one  could  visualise,  for  the  moment,  an  untrammelled  jump  from  the  bank 
portrayed  in  Figure  I  to  the  hank  portrayed  in  Figure  S.  some  very  dramatic 
changes  occur  in  the  financial  structure  of  a  bank.  The  bank  in  Figure  I  was  a 
labour-intensive  service  industry  with  disproportionately  high  staff  and  premises 
costs.  In  the  bank  in  Figuie  X.  all  the  customers  have  terminals,  i.e.  T.V.  sets, 
which  they  have  paid  for  themselves.  They  access  a  large  central  bank  computer 
system  using  their  terminal  and  the  telephone  network.  The  customer  pays  for  the 
telephone  call  as  well.  The  bank  of  Figure  X  is  a  self-service,  capital-intensive 
industry  with  very  low  premises  and  staff  costs.  Our  earlier  financial  model  would 
now  look  like  Figure  d.  The  hank  of  Figure  S  could  now  be  described  as  an 
information  industry  and  could  survey  other  than  financial  information.  These  real 
possibilities  are  offered  to  show  that  it  will  not  be  sufficient  to  say  that  one  will  be 
responsive  to  change.  One  must  anticipate  change  and  position  one's  self  correct  I  v 
to  he  effective. 

i  will  stretch  our  look  angle  one  last  bit.  It  now  includes  electronic  money. 
Some  foolhardy  souls  in  the  'Mi's  forecast  the  cashless  society.  I  think  they  were 
carried  away  by  the  general  euphoria  and  mystique  surrounding  computers.  It  was 
not  possible  to  map  out  the  steps  to  a  cashless  society  from  the  '(Vi's.  With  the 
advent  of  microelectronics,  one  may  cautiously  predict  a  near  "ashiess  society.  If  a 
microcomputer  can  be  imbedded  at  low  cost  in.  for  instance,  a  card  (and  it  can), 
then  every  member  of  the  population  can  be  given  one.  Using  a  relatively  cheap 
transaction  unit,  value  can  be  passed  from  one  card  to  another.  If  one  wanted, 
one  could  insinuate  a  bank  into  that  transaction  process.  But  it  could  be  a  private 
transaction  between  two  people  and  enabled  hv  them  both  Two  of  the  main 
reasons  for  the  evolution  of  banks  was  to  safeguard  and  to  distribute  physical 
money,  [electronic  money  transfer  between  personalised  microcomputers  obviates 
those  two  reasons.  By  pursuing  this  train  of  thought,  very  interesting  scenarios  can 
be  generated. 

I  said  that  I  would  put  some  data  through  the  technology  diffusion  model  of 
Figure  4.  The  chip  card  has  come  from  the  component  level  of  my  model  or 
maybe  a  little  hit  above  it.  It  will  have  many  powerful  applications,  particularly  in 
the  electronic  funds  area.  It  is  cheap  and  it  will  allow  secure,  offline  working.  It 
should  be  ideally  suited  to  I  .DCs.  However,  many  major  computer  manufacturers 
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have  made  a  major  investment  in  online  systems.  A  large  part  of  their  product 
line  is  activated  by  conventional  magnetic  stripe  cards.  Equally,  there  are  many*, 
banks  with  massive  investments  in  automated  teller  machines  and  plastic  card 
technology.  This  investment  and  commitment  has  led  to  pressure  for  the  chip  card 
to  conform  to  existing  plastic  card  standards.  This  will  constrain  its  development. 
For  instance,  if  the  chip  card  can  be  thicker  than  standard,  it  can  be  made  more 
robust  and  can  incorporate  cotnentional  edge  contacts  rather  than  surface  con¬ 
tacts.  This,  in  turn,  would  result  in  cheaper  and  more  robust  transaction  units^ 
There  is  also  pressure  to  include  the  conventional  magnetic  stripe  on  the  back  o£ 
the  card  to  enable  it  to  be  read  in  current  card  activated  devices.  The  result  of 
these  pressures  could  be  an  cnKoculuicd  plastic  card  substitute  rather  than  'lyf 
personal,  cheap,  portable  and  powerful  payments  instrument  that  it  is. 
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Appropriate  Informatics  in  Industry: 
A  Third  World  Viewpoint 


I  'tpal  K.  Hanerjee 

C  'ompnironu  s.  India 


INTRODUCTION 


Thk  1  4S( )s  ham  makmd  the  beginning  of  the  Third  Development  Decade  during 
the  Twenty-Seventh  Session  of  the  UNDP  Governing  Council  in  Genev  a  in  June 
1480.  It  was  estimated  that  the  cereal  deficit  among  developing  countries  would  he 
88  million  tons  by  the  year  2000.  or  two  and  a  half  times  the  deficit  of  the  mid 
1470s.  In  1480.  more  than  600  million  men.  women  and  children  were  experienc¬ 
ing.  every  day.  a  deficit  in  minimum  caloric  intake,  while  800  million  were 
condemned  to  use  impure  water  and  500  million  were  denied  basic  shelter.  It  was 
further  estimated  that  over  the  next  ten  years,  the  labour  force  will  increase  by  an 
average  of  45  million  new  workers  each  year,  placing  enormous  new  pressures  on 
the  capacity  of  developing  countries'  training  systems.  All  this  is  apart  from  the 
problems  of  over  population,  demands  for  education,  poor  condition  of  health 
and  almost  no  protection  of  the  environment  (Rateau.  1481). 

1. (Hiking  closely,  one  can  discern  wide  diversity  among  the  developing 
countries  themselves.  In  the  OECD  study  on  "Facing  the  Future  '  (OECD.  1474)  the 
following  five  main  elements  were  highlighted: 

( 1 )  diversity  with  regard  to  the  volume  of  population  ranging  from  hundreds 
of  millions  to  hundreds  of  thousands  or  tens  of  thousands: 

(2)  dispersion  of  average  national  revenue  per  capita:  34  very  poor  countries, 
with  1.2  milliard  individuals,  had  an  average  revenue  ranging  from  7(1  to 
250  dollars  in  147b.  At  the  other  end  of  the  scale.  27  countries  have  an 
average  revenue  of  between  670  and  2700  dollars  for  a  total  population  of 
440  millions: 
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(3)  wide  disparity  in  the  rate  of  economic  growth  during  the  past  15  or  25 
years,  ranging  from  -  1  per  cent  to  rates  higher  than  4  per  cent: 

(4)  appreciable  differences  in  the  internal  distribution  of  revenues; 

(5)  large  variety  in  the  availability  of  natural  resources.  The  case  of  the  oil 
producing  countries  illustrates  the  importance  that  the  evolution  of  the 
world  economy  can  give  to  this  factor. 

Thus,  it  can  be  seen  that  a  great  deal  remains  to  be  done  regarding 
development  and  the  reduction  of  the  inequalities  among  nations. 


SITUATION  IN  INDIA 


Ovi  ki'orri  aiiov  leading  to  a  legally  enforced  overstaffing,  has  become  a  way  of 
life  in  industry.  Taking  Kenya  as  an  example.  Clayson  (ld80)  described  the 
industries  as  overstaffed  by  American  or  European  standards.  In  America, 
productivity  studies  consider  the  substitution  of  capital  for  labour  or  even  the 
elimination  of  labour  by  better  scheduling.  In  Kenya,  these  options  are  not  always 
possible.  In  fact,  in  many  cases  the  national  goals  are  directly  opposite  to  those  in 
American  industry:  the  substitution  of  labour  for  capital  is  encouraged  as  well  as 
an  increase  in  staff  through  a  reduction  of  scheduling.  This  is  neither  a  topsy-turvy 
world  nor  an  irrational  one:  it  is  a  world  to  be  taken  seriously  and  on  its  own 
terms. 

As  regards  the  use  of  computer-based  information  systems,  there  are  two 
computer  service  bureaux  i  Nairobi  which  help  to  run  a  few  computerised 
inventory  control  systems  in  Kenya.  While  stixk  levels  only  are  calculated,  there 
is  no  prediction  of  future  sales  or  re-order  supplies.  There  are.  however,  several 
isolated  Operations  Research  type  (OR)  techniques  being  used  in  Kenva.  e.g.. 
online  inventory  control  for  spare  parts  in  the  automotive  industry:  least-cost 
animal  feed-blending:  production  scheduling  in  the  tey.tile  and  sugar  refining 
industries,  risk  analysis  for  new  tourist  hotel  complexes;  and  online  government 
social  security  and  police  records  retrieval.  But  each  of  these  techniques  was 
imported  directly  from  outside  Kenya.  Without  adequate  training  personnel. 
Kenyan  firms  have  been  unable  to  adapt  these  imported  techniques  to  other 
purposes  or  to  use  them  for  teaching  new  skills.  In  several  cases,  internal 
antagonism  to  imposed  organisation  changes  concomitant  with  OR  techniques 
killed  their  implementation.  In  Africa  as  in  America  and  Europe,  imposed  OR 
will  be  branded  as  yet  another  form  of  ’‘imperialism"  if  it  is  not  supported  by  all 
those  workers  directly  and  indirectly  involved. 

The  above  industrial  situation  is  typical  of  many  Third  World  Countries 
where  there  are  few  ongoing  computer-based  information  systems  or  in¬ 
stitutionalised  OR  activities  within  the  industrial  environment.  In  order  to  under¬ 
stand  the  role  of  ‘appropriate  informatics'  in  such  an  environment,  the  following 
hierarchical  levels  have  to  be  visualised  in  industry: 
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(1)  Operational  control  level:  the  organisation  is  identified  with  supervisors 
and  the  like  who  execute  decisions  and  use  resources  in  conformity  with 
rules  in  a  real-time  perspective.  Their  interactions  are  limited  to  work- 
centres  based  on  readily  available  information  which  is  tailor-made  to 
problems.  The  decisions  are  programmed  and  highly  repetitive  in  an 
environment  of  certainty,  e  g.,  acceptance  or  rejection  of  turned-out  jobs 
on  lathes,  ordering  for  material  based  on  re-order  levels  and  re-order 
quantities,  etc.; 

(2)  Managerial  control  level:  divisional  or  departmental  profit-centres  are 
operated  on  set  rules,  resources  allocated  and  performances  measured  on 
short-term  time  perspective.  Information  is  adequately  integrated  on  a 
historical  basis.  Decisions  are  not  programmed,  although  repetitive  in  an 
environment  of  risk,  e.g..  product-mix.  layout  of  plant,  etc.; 

(3)  Strategic  control  level:  The  corporation  or  divisional  top  management  sets 
objectives  to  determine  resources  for  the  system  on  a  long-term  time 
perspective.  Considerations  are  for  the  whole  organisation,  based  on 
predictive  and  not  so  accurate  information.  Decisions  are  not  program¬ 
med  and  are  on  a  one-time  basis,  in  an  environment  of  uncertainty,  e.g., 
location  of  a  new  plant,  introduction  of  a  new  product,  etc. 


CONCEPT  OF  “APPROPRIATE  INFORMATICS” 


In  India,  as  in  Third  World  countries,  quite  a  few  industrial  computers  can  be 
used  at  the  operational  control  level,  with  data-sets  comprising  transactions, 
working  and  master  files.  At  the  managerial  control  level,  some  additional 
external  data  is  needed  and  computer  capability  can  be  used  for  producing 
monitored  reports  (prepared  at  specific  time-intervals)  and  triggered  reports 
(calling  for  executive  intervention).  Less  common  at  this  level  are  the  demand 
reports  (of  an  investigative  and  inquiry  nature)  and  planning  reports  (involving  the 
environmental  data'  Strategic  control  can  be  achieved  at  the  topmost  level  of  the 
hierarchy,  although  seldom  helped  by  computer-based  data-banks,  since  the  latter 
need  to  maintain  a  large  amount  of  environmental  data  besides  the  organisational 
data  bases  (Srinivasan,  1977). 

The  basic  ideas  in  "Appropriate  Informatics"  are  then  as  follows: 

(1)  Automated  control  of  industrial  process  can  be  tried  out  only  at  the 
operational  level  where  a  high  degree  of  instrumentation  is  possible  and 
where  response  time  is  very  short.  Here  digital  computers  can  be  used  in 
a  real-time  environment  and  man-machine  interfaces  can  be  built  up  to 
gather  data  on  operational  problems  and  to  transmit  control  commands 
either  by  operators  or  automatically  through  computer  devices  in  a 
repetitive  manner; 

(2)  Since  decisions  are  not  programmed  (although  repetitive)  at  managerial 
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control  level,  automatic  computer  control  should  be  discarded  in  favour 
of  operator  guidance.  If  permitted  response-time  is  medium,  data- 
processing  can  be  on-line,  with  off-line  communication  of  control  in¬ 
structions  for  action.  If,  however,  a  long  response-time  is  permitted, 
data-processing  can  be  in  a  batch  mode,  with  still  off-line  communication 
of  control  instructions; 

(3)  At  the  strategic  control  level,  the  off-line  demand  and  planning  action 
described  above  are  yet  to  become  sophisticated  in  the  developing 
countries.  To  that  extent,  off-line  use  of  computers  are  justified  for 
specific  problem-solving. 

Some  illustrations  of  appropriate  informatics  have  been  attempted  in  the 
succeeding  paragraphs  at  operational  control,  managerial  control  and  strategic 
control  levels,  particularly  as  they  have  been  either  planned  or  practised  in  India. 
The  leit  motif  running  through  all  these  applications  are  that  the  role  of  human 
labour  and  skill  have  to  be  kept  in  view  wherever  possible,  and  the  computer  has 
to  be  brought  into  the  picture  more  for  providing  operator  guidance  than  for 
automated  control.  The  viewpoint  applies  to  all  developing  countries. 

An  integration  between  operational  control  and  managerial  control  can  he  a 
stepping  stone  to  strategic  decision-making  at  the  corporate  level.  Such  an 
approach  can  be  illustrated  typically  for  an  integrated  steel  plant  as  shown  in 
Figure  1. 


ILLUSTRATIONS  OF  OPERATIONAL  CONTROL 


It  wil  t  be  evident  that  if  a  high  degree  of  instrumentation  is  possible,  automatic 
control  of  industrial  processes  can  be  introduced.  A  few  examples  are  furnished  of 
these  extreme  cybernetic  processes  in  the  succeeding  paragraphs. 

Industrial  process  control :  Data  is  collected  on-line  for  the  industrial  process 
through  automated  sensors,  and  also  from  direct  access  files  by  a  dedicated 
computer  or  micro-processor.  Appropriate  control  programs  and  sets  of  control 
variables  needed  are  built  into  the  memory  of  the  computer.  Optimisation 
algorithms  provide  the  bases  for  adjustment  of  the  control  variables  to  bring  the 
industrial  process  up  to  a  desired  optimal  performance. 

For  instance,  an  IBM- 1800  computer  is  used  for  controlling  every  LD 
operation  in  the  "heat"  of  steel  making  shop  number  1  at  the  Bokaro  Steel  Plant. 
The  process  control  function  is  carried  out  around  the  clock  by  the  ther¬ 
mochemical  model  which  uses  the  criteria  of  temperature  of  the  steel  at  the 
completion  of  the  blowing  of  oxygen  and  the  endpoint  carbon,  for  successful 
end-results.  The  model  runs  through  the  following  stages: 

(I)  Initial  charge  calculation  based  on  quality  and  quantity  of  steel  for  every 
"heat"; 
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The  last  feature  actually  ensures  that  any  deviation  in  the  values  of  the 
coefficients  is  taken  care  of  by  an  adaptive  feed-back  loop. 

The  important  parameter  in  the  above  kind  of  application  is  the  'response- 
time'  of  the  process  control,  since  the  computer  has  to  control  its  environment  by 
receiving  data,  processing  it  and  returning  the  results  sufficiently  quickly  to  affect 
the  environment  at  that  time.  A  response-time  of  less  than  a  few  minutes  is  often 
needed,  which  justifies  the  real-time  computer  use.  The  algorithms  for  controlling 
the  process  are  usually  well-defined,  thus  making  it  possible  to  calculate  the  'worst 
case’  response  time  in  order  to  assess  the  risk-margin  with  some  precision.  If  the 
computer  is  not  dedicated  to  the  process,  it  must  be  capable  of  handling  multiple 
interrupts,  as  the  transaction  needing  a  fast  response-time  has  to  break  into 
programmes  doing  less  immediate  work.  Files  or  data-bases  become  significant 
only  where  tables  or  data  sets  have  to  be  maintained  in  the  computer's  memory, 
usually  in  the  case  of  optimal  control  calculations. 

The  computer-based  control  helps  in  blowing  oxygen  on  molten  pig-iron  in 
order  to  oxidise  carbon,  silicon,  sulphur  and  phosphorus  at  a  temperature  of 
1500o-lh00°C  inside  the  vessel,  while  adding  fluxes  through  hoppers.  The  res¬ 
ponse-time  for  the  entire  process  is  20-25  minutes.  The  cost  of  the  system 
including  all  peripherals  is  Rs.54  lacs  ($590,000)  at  the  1.7  million  tonne  level.  The 
estimated  saving  in  terms  of  improved  performance  and  production  is  Rs.l  crore 
(S1.IM)  per  year,  through  reduction  in  tap  to  tap  time,  reduction  of  reblows, 
reduction  on  consumption  of  ferro-alloys  and  reduction  in  off-beats.  The  other 
intangible  benefits  are  better  co-ordination,  improved  lining  life  and  integrated 
information  control  and  data  logging,  resulting  in  better  understanding  of  the 
process  and  for  future  development. 

Thyristorised  Shear  Control:  This  is  yet  another  application  of  on-line  process 
control  in  the  steel  industry.  The  system  consists  of  the  following: 

(1)  Automated  sensors  for  measurement  of  the  length  of.  a  semi-rolled 
red-hot  billet  while  in  motion: 

(2)  Thyristor  control  system  for  regulating  the  speed  of  a  1.2  MW  flying  shear 
motor:  and 

(3)  Computer  programs  and  necessary  interface  for  cutting  billet  lengths  to 
minimise  end-crops. 

The  shearing  operations  in  a  1  million  tonne  billet  mill  at  the  Bhilai  Steel  Plant 
are  controlled  using  a  TDC-312  computer.  The  on-line  control  system  measures 
the  length  of  the  semi-rolled  products  and  estimates  the  length  of  the  final  rolled 
products.  It  then  determines  the  optimum  billet  length  to  produce  minimum 
end-crop.  Finally,  it  generates  and  supplies  the  desired  signal  value  to  the 
thyristor  control  unit  in  order  to  regulate  the  flying  shear  speed  for  obtaining  the 
desired  billet  length. 

The  complete  system,  developed  at  a  total  cost  of  Rs.10.5  lacs  ($115,000) 
(without  the  computer  cost),  is  expected  to  save  Rs.l  crore  ($1.1  M)  every  year 
through  decrease  in  end-crop  lengths. 

Machine  Tool  Control:  Here  the  control  program  is  implemented  through  off¬ 
line  data  processing  by  a  digital  computer,  to  achieve  the  following  benefits: 
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(1)  Machining  of  components  of  great  complexity  with  tolerance  conditions 
and  repeatability; 

(2)  Flexibility  and  economy  in  the  production  of  simple  and  complex  parts. 

The  above  benefits  relate  to  increased  efficiency  and  better  service,  and  are 

hardly  linked  with  saving  of  manpower. 

The  functions  of  the  numerically  controlled  lathe  machine  are  as  follows: 

(1)  The  product  to  be  machined  is  dimensionally  defined  in  an  engineering 
drawing,  along  with  material  type,  surface-finish  and  tolerance; 

(2)  The  complete  description  of  all  motions  and  machine-functions  required 
to  fabricate  the  part  is  manually  specified  in  the  programme  and  the 
off-line  data-processing  by  computer  creates  the  control  paper  tape  with 
detailed  instructions; 

(3)  The  machine  is  loaded  with  the  job  and  the  proper  cutter.  The  control 
paper  tape  is  now  read  on-line  and  the  feed-back  control  system  executes 
the  command  by  guiding  the  cutter  in  the  predetermined  path. 

It  is  to  be  noted  that  the  entire  job  can  be  undertaken  by  an  on-line, 
real-time  computer  which  can  generate  the  necessary  cutting  instructions  after 
executing  the  part  programme  instructions  and  the  results  can  be  communicated 
on-line  to  the  numerically  controlled  machine  so  that  the  material  is  moved 
accordingly. 

Benefits  in  the  above  control  process  are;  assured  quality  of  performance  on 
a  repetitive  basis,  elimination  of  operator  errors  and  feasibility  of  all  operations 
being  done  at  a  lesser  skill  level  once  the  basic  programmes  are  properly  written. 

A  few  more  examples  of  computer-based  on-line  process-control  systems  in 
India  (data  through  sensors,  on-line  data-processing.  on-line  feed-back  control, 
short  response  time)  are  as  follows: 

India's  largest  computer-based  control  system  for  monitoring  the  fast  breeder 
test-reactor  at  the  atomic  power  plant  at  Kalpakkam  near  Madras: 

Computer-based  control  system  with  telemetry-interface  operational  at  the 
Sriharikota  Rocket  Launching  Facility  for  data  acquisition  and  analysis: 

Computer-based  data-logging  and  control  system  under  installation  ai 
Gujarat  State  Fertiliser  Company  at  Baroda. 

(N.B.:  The  fabrication  and  supply  of  the  TDC  computer  systems  for  the 
above  three  process-control  applications  are  by  ECIL.  Hyderabad.) 


ILLUSTRATIONS  OF  MANAGERIAL  CONTROL 


Since  the  decisions  are  not  programmed  here  (although  repetitive),  automatic 
computer  control  cannot  be  attempted.  Data  is  collected  from  source  documents 
manually  and  conveyed  to  the  computer  through  terminals.  Two  alternatives  are 
possible  for  operator  guidance: 
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(a)  Data-processing  is  on-line,  with  off-line  feedback  of  control  instructions 
for  action,  with  a  medium  response  time; 

(b)  Data-processing  is  off-line,  with  off-line  communication  of  control  res¬ 
ponse  for  action,  with  a  long  response  time. 

A  few  examples  are  furnished  of  both  types  of  guidance  system  in  the  succeeding 
paragraphs  which  are  planned  in  an  on-line  mode  on  Burrough’s  6X00  series 
computers  at  TISCO  and  Bokaro  Steel  in  India. 


On-line  management  control 

(i)  On-line  production  planning  and  control  system  can  be  of  use  in  any  large 
industry.  It  has  a  high  pay-off  potential  in  an  integrated  steel  plant  where  the 
utility  is  particularly  at  the  slabbing  mill,  hot  rolling  and  cold  rolling  mills,  and  the 
merchant  mills.  Major  control  objectives  are  visualised  as  follows  at  Bokaro  Steel 
(Technical  Services  Division.  107X); 

Effective  order  processing  ensuring  best  customer  satisfaction; 

Improvement  of  yield; 

Reduction  in  mix-up  of  finished  materials  and  in-process  inventory; 
Reduction  in  work-in-process  inventory; 

Optimum  planning  of  quality  and  sizes  in  rolling  programmes  and 
campaigns  to  improve  life  of  rolls,  ingot  moulds,  etc; 

Reduction  in  fuel  consumption. 

Effective  benefits,  going  by  the  experience  in  the  West  and  Japan,  are  expected  to 
be  the  following: 

1.3  per  cent  improvement  in  yield; 

K).(KK)  tonnes  reduction  in  mix-up  losses; 

20  per  cent  reduction  in  work-in-progress  inventory:  and 
Reduction  in  fuel  consumption  in  furnaces,  along  with  improved  ingot  mould 
and  roll-life. 

The  annual  financial  benefits  are  expected  to  be  between  Rs.2. 1  crores  ($2.3  M)  and 
4.5  crores  ($4.0  M). 

(ii)  On-line  inventory  control  system  can  provide  a  large  industry  with  corrective, 
follow-up  and  review  facilities.  Control  of  inventory-levels  and  triggering  of 
automatic  purchase-orders  are  feasible  in  order  to  cut  out  excessive  lead-times 
and  to  generate  "alerts"  for  undue  delay  in  supplies  or  deficient  stocking  or 
excessive  stocking.  In  TISCO,  more  than  KH).(KK)  items  are  handled  at  Jamshed- 
put.  20,000  at  mines  and  20.(KX)  at  collieries.  This  gives  rise  to  nearly  40.000 
transactions  per  month.  At  Bokaro  Steel  Plant,  over  120.000  items  of  inventory 
are  maintained  with  transactions  nearing  15.000  per  month.  It  is  proposed  at  both 
these  plants  to  locate  terminals  in  the  stores  to  collect  details  of  transactions  and 
generate  alerts  for  exceptions.  This  will  facilitate  minimum  corrective  action  and 
provide  a  facility  for  controlling  inventory  level  and  cutting  out  excessive  lead- 
time. 
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A  benefit  of  around  Rs.  1  erore  is  considered  feasible  at  each  Plant  by 
reducing  lead-time  and  by  bringing  down  stocks  to  a  9  months  consumption  level 
from  the  current  average  of  12  months. 

(iii)  On-line  run-  material  control  system  is  useful  where  such  raw  material  as  iron 
ore  and  coal  have  varying  compositions  over  time  and  where  sophisticated 
equipment  such  as  stackers  and  reclaimers  are  available  for  oreblending  purposes. 
Blending  is  a  must  for  consistency  in  sinter  and  coke  composition,  otherwise  the 
blast  furnaces  behave  erratically  due  to  wide  variations  in  the  burden  com¬ 
position.  Because  of  large  amounts  of  materials  and  their  quality  fluctuations, 
proper  blending  at  the  storage  silos  requires  quick  processing  of  large  data  volumes 
using  mathematical  models  and  simulation  runs. 

The  system  at  Bokaro  Steel  is  planned  to  have  terminals  at  the  blending  yard, 
storage  silos  and  inward  exchange  yard.  While  maintaining  master  information  on 
all  raw  material  stacks  and  silos,  the  computer  is  to  get  feedback  information  on 
wagon  arrivals,  material  analysis  and  details  of  wagon  and  rake  contents.  Control 
instructions,  based  on  statistical  models,  are  to  predict  the  blend  and  composition 
of  material  going  to  sinter  plants  and  blast  furnaces  in  order  to  improve  the 
latter's  operations.  Even  a  1  per  cent  gain  in  productivity  of  the  blast  furnace  should 
result  in  20.000  tonnes  of  additional  production  per  year. 


Off-line  Management  Control  in  a  Batch-Mode 

(i)  Computer-based  manpower  planning  system  planned  for  3.21X1  executives  and 
30.500  non-executives  at  TISCO.  The  master  information  relates  to  dates  of  birth 
and  joining,  grades  and  designations,  marital  status,  family  particulars,  blood 
group,  accommodation  and  bonus  eligibility,  qualifications  and  training.  All 
changes  in  their  status  are  to  be  furnished  as  feedback  information,  in  order  to 
cover  control  areas  like  recruitment,  growth  planning,  training,  refresher  courses, 
welfare  facilities,  trade  conversion  training,  and  so  on.  regarding  individual 
employees  and  their  specified  needs. 

(ii)  Computer-based  structural  design  planning  system  is  meant  to  assist  in  the 
design  phase  of  substantial  construction  work  at  Bokaro  Steel,  involving  an 
additional  1.3  lacs  tonnes  of  structural  work  and  2.2  lacs  tonnes  of  equipment 
erection  for  the  4.0  MT  stage.  Master  information  relates  to  design  specifications, 
needs  of  the  plant  and  indigenous  manufacture  and  supply  of  sub-assemblies  and 
components.  Based  on  feedback  information  on  design  progress,  changes  in 
requirements  and  performance  evaluation,  control  results  are  required  by  solving 
structural  engineering  equations. 

(iii)  Computer-based  maintenance  planning  system  aims  at  not  merely  recording 
the  status  of  major  equipment  and  planning  for  their  components  and  spare  parts 
(to  be  made  available  in  time  for  preventive  maintenance),  hut  also  indicating 
control  schedules  for  the  desired  shut-downs  and  subsequent  maintenance  activ  i¬ 
ties,  consumption  of  spares  and  progress  milestones. 
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ILLUSTRATION  OF  STRATEGIC  CONTROL 

The  offline  demand  and  planning  reports,  envisaged  above,  are  yet  to  be 
stabilised  in  India.  To  that  extent,  an  integration  between  operational  control  and 
managerial  control  is  a  stepping  stone  to  strategic  control  at  corporate  level. 

Rastogi  (1979)  attempted  a  cybernetic  analysis  using  a  systems  dynamics 
approach,  to  some  ill-defined  problems  and  policies  at  TELCO  and  Ashok 
Leyland.  While  this  could  be  termed  strategic  control  in  industry,  his  analysis 
suffers  from  a  lack  of  quantitative  rigour  and  a  facile  assumption  of  com¬ 
munication  of  all  feedback  information,  without  specifying  where  and  how 
precisely  it  is  linked  with  control  instructions.  Srinivasan  (1977).  on  the  other 
hand,  illustrated  a  few  information  indicators  for  strategic  planning  in  industry  , 
such  as.  "economic  trends  and  forecasts",  "political  trends  and  developments", 
"social  trends  and  forecasts",  "competitive  information",  "technological  trends 
and  forecasts",  market  data  and  internal  data  for  planning.  These  indicators  are 
outputs  from  a  data-bank,  which  has  not  so  far  been  created  in  any  Indian 
industry  but.  with  progress  in  communications  and  computerisation,  is  well  within 
the  limits  of  realisation.  Once  automated,  even  for  a  long-term  time-horizon, 
these  indicators  can  considerably  help  strategic  control  which  is  currently  depen¬ 
dent  on  manual  information. 


i  CONCLUSION 

i 

\  • 


Typically,  operational  control  processes  in  industry  are  most  susceptible  to 
improvement  with  recursive  learning  situations.  In  fact,  the  statistical  and  O  R. 
models  can  be  progressively  made  both  sophisticated  and  comprehensive,  as 
logical  fallacies  and  missing  data  are  identified  with  passage  of  time.  At  the 
managerial  control  level,  the  learning  situation  is  almost  wholly  human,  although 
it  can  cope  with  advantage  with  better  monitoring  and  planning  reports  from  the 
data-processing  system.  'Appropriate  Informatics'  will  pave  the  way  to  such 
judicious  applications  which  can  bring  the  best  results  to  industry  in  the  Third 
World. 


appropriate  informatics  in  INDLISTRY 
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CONCEPT  OF  AID 


Now.  at  rut:  HKiiNMSG  of  the  SOs.  as  we  move  into  the  third  development  decade, 
the  concept  and  nature  of  aid  is  being  redefined.  No  longer  do  we  continue  to 
cultivate  the  fantasy  of  aid  as  essentially  a  good  deed.  That  is  best  described  as 
'tied  charity',  which  few  countries  seeking  self  reliance  see  as  anything  but  a 
neo-colonial  device.  That  is  out.  completely  unacceptable.  It  is  not  aid.  hut 
support,  that  is  needed.  Support  for  what? 

To  ensure  that  the  poor  do  not  become  poorer,  but  are  provided  with  a  road 
leading  away  from  their  poverty:  that  the  hungry  are  provided  with  food,  not 
purely  as  a  charitable  handout  but  on  the  basis  of  an  innovative  social  process 
which  teaches  them  how  to  grow  food  themselves:  that  the  wanderers,  dis¬ 
possessed  and  homeless  in  their  hundreds  of  thousands,  are  provided  with  secure 
personal  roofs:  that  the  illiterate,  numbered  in  millions,  are  provided  with  means 
of  learning  to  become  an  unchallengeable  and  vital  national  resource. 

In  this  task,  industrialisation  is  a  key.  an  important  element  in  the  process  of 
modernisation  and  diversification.  It  contributes  to  increased  employment,  and  to 
the  establishment  of  a  modern,  outward-looking  group  of  managers  and  skilled 
technicians  and  workers.  But — a  note  of  caution — it  can  contribute,  also,  to 
serious  economic  and  social  imbalance. 

The  Third  World  (TW)  countries  are  a  highly  differentiated  group.  Thus, 
according  to  income  levels: 
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(1)  I  oast  Developed,  e.g.,  Bangladesh,  Tanzania.  Yemen.  Ciuinea.  Upper 
Volta; 

(ii)  Other  Low  Income  (less  than  $4(1(1  per  capita)  e  g..  Egypt.  Indonesia. 
Pakistan.  India.  Vietnam; 

(iii)  Low  Middle  Income  ($400- KMKI)  eg..  Korea.  Morocco.  Philippines. 
Tunisia.  Bolivia.  Swaziland.  Jordan; 

(iv )  LIpper  Middle-Income  ($1(100-2(100)  e.g..  Brazil.  Yugoslavia.  Mexico. 
Argentina,  Turkey; 

(v )  High  Income  (over  $2000)  e.g..  Israel.  New  C  aledonia; 

(vi)  OPEC  Members. 


INDUSTRIAL  DEVELOPMENT 


Tur  iNDtsiRixi  in  vtioi’Mi  vi  record  of  the  TW  countries  as  a  group  during  the 
past  20  years  has  been  impressive,  whether  we  use  the  criterion  of  manufacturing 
value  added,  or  the  share  of  the  national  industrial  sector  in  the  GDP.  or  the 
share  in  world  industrial  production  (Table  1). 


Table  I. 


Percentage 
Average  annual 
growth  I06(l-|07(> 


Percentage 
Share  of  Industry 
in  GNP 


Industry 

Agriculture 

1  ON  1 

1 

I  .ow- income  developing 
countries 

6.0 

:  i 

17 

24 

Middle-i  come 
developing 
countries 

7.<> 

3  l 

v: 

A  / 

Industrialised 

countries 

40 

13 

40 

3.X 

Industry  has  been  growing  much  faster  than  agriculture;  about  three  times  as 
fast  in  the  low-income  countries,  and  more  than  twice  as  fast  in  the  middle-income 
countries.  But  this  growth  has  been  uneven  among  different  countries  and  country 
groups.  For  instance,  the  rise  of  the  share  of  TW  countries  in  world  industrial 
production  has  been  from  14  to  19  per  cent  between  1963  and  1977.  By  contrast, 
the  poorest  countries  are  falling  relatively  further  and  further  behind. 
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SMALL  AND  MEDIUM  SCALE  ENTERPRISES 


Sm ai  i  \si )  mi  hum  i  nii  Rl'Kisi  s  (SMSFis)  play  an  important  part  in  the  productive 
structure  in  the  F  irst  World  (F  W|  Usually  they  make  up  d()  per  cent  of  the  total 
number  of  companies,  and  provide  from  30  to  60  per  cent  of  total  employment. 
They  are  prominent  in:  metalworking,  capital  goods,  textiles  and  clothing,  food, 
furniture,  ceramic  products,  non-metallie  minerals,  and  publishing. 

In  the  main  they  are  concerned  with  a  domestic  market,  although  there  are 
signs  of  growing  international  involvement,  l  ot  instance,  they  account  for  front  15 
to  5(1  per  cent  of  the  subsidiaries  of  parent  companies  of  European  origin  (pri- 
marilv  West  Germany.  I  rance.  the  Netherlands.  Sweden.  Switzerland  and  the 
UK)  operating  in  Brazil.  Mexico.  Peru,  and  V  enezuela,  and  for  a  similar  percen¬ 
tage  of  the  licensing  agreements  made  by  European  firms  in  those  countries. 

What  part  do  the  SMSFis  play  in  IW  countries?  Clearly,  a  role  more 
important  than  that  in  EW  countries. 

In  a  country  such  as  India  the  small  scale  industrial  sector  contributes  from  -40 
to  511  per  cent  of  total  industrial  production. 

The  agricultural  sector  in  most  TW  countries  contributes  more  than  50 
ivr  cent  of  the  GNP 

Thus,  special  attention  has  to  be  paid  not  only  to  the  small  business 
entrepreneurs,  but  also  to  the  farmers.  Together,  they  provide  employment  for 
over  60  per  cent  of  the  less  sophisticated,  lowly  skilled,  and  mainly  illiterate. 
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\i  ini  vtoMiM.  informatics  in  TW  countries  serves  the  research  and  academic 
groups,  big  business,  and  large-scale  industry,  who  already  understand  the  value 
of  information  in  their  work. 

If  informatics  is  to  support  national  development  it  must  concern  itself  with 
the  small  and  medium  scale. 

Informatics  is  relevant  immediately  as  an  information  system  for  the  newly 
industrialising  countries  (NIC’s — Spain.  Portugal.  Greece.  Yugoslavia.  Brazil. 
Mexico.  Hong  Kong.  Korea.  Taiwan.  Singapore.)  It  is  a  highly  heterogeneous 
group  with  respect  to  geography,  per  capita  income,  and  development  policies. 
But.  it  is  also  characterised  by  rapid  growth  in  the  level  and  share  of  industrial 
employment,  expansion  of  export  market  shares  in  manufactures,  and  real  per 
capita  income  levels  approaching  those  of  some  of  the  advanced  I  TV  countries. 

What  advantages  do  SMSEs  in  TW  countries  offer?  These  are  sortie) 
suggestions: 
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(i  I  I  hen  technologv  in  terms  of  labour  intensitv  aiul  small  seale  of  operation  is 
most  suitable  to  domestic  conditions: 

(li)  Iheu  management  stvlc  is  national  and  traditional,  therefore  acceptable. 

(in)  I  lies  are  disposed  to  engage  in  joint  mitnjritv  ventures  with  foreign 
enterprises. 

(i\  )  I  bis  involvement  max  secure  more  diverse  sources  of  technologv 

Intormaties  as  a  kc'v  area  ol  knowledge  in  the  service  of  the  small  and 
medium  scale  enterprises  in  T\V  countries  is  of  significance  onlx  if  applieil  to  the 
attainment  of  national  objectives. 

l  itis  means  that  a  greater  awareness  of  the  implications  of  informatics  must 
be  developed  at  government  level  And  government  must  have  a  plan  for  national 
development,  that  is  science  and  technology  policies,  with  informatics  as  a  ke\ 
tool. 

We  know  very  little  about  the  appropriateness  of  the  transfer  of  knowledge 
in  the  area  we  have  been  considering.  More  factfinding  and  much  research  is 
needed,  such  as: 

(it  ( lathering  of  information  to  provide  a  general  picture  ol  the  phenomenon 
of  informatics  transfer: 

(ii)  Indcntilic.ition  of  industries  in  which  special  attention  to  the  needs  ol 
SMSI-s  might  be  of  national  advantage: 

(iiil  Study  of  the  organisational  forms  which  SMSI  s  might  require  to  have 
introduced  to  take  advantage  of  informatics: 

(iv)  Study  of  the  impact  of  informatics  transfer  on  the  SMSI  s. 

(v  )  Study  of  the  public  policv  implications  for  government. 

Informatics  might  provide  that  factor  in  the  world  economy  which  will  enable 
those  countries  only  now  entering  the  industrial  development  scene  to  secure  in 
harmony  with  the  I  W  countries  growth  rates  leading  to  economic  independence 
and  the  end  of  aid. 
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OPERATIONAL  RESEARCH 


Hu  m  si  in  mi  Wi  st  much  money  has  been  spent  towards  designing  complex 
computer  models  that  seek  optimal  solutions  to  complex  industrial  problems,  there  is 
a  tendency  to  assume  that  this  approach  to  informatics  is  equally  appropriate  for 
developing  countries.  A  closer  look,  however,  at  the  history'  of  operational  research 
(OR) — the  discipline  that  encourages  formal  mathematical  modelling  in  government 
and  industry — reveals  that  these  large,  complex  models  have  a  very  limited 
applicability  since  their  great  costs  can  be  borne  by  only  the  richest  organisations. 

OR  was  created  in  England  during  World  War  II  to  analyse  logistical  aspects 
of  modern  warfare.  Since  then  its  applications  have  multiplied  and  nearly  even 
large  government  agency  and  enterprise  has  had  some  kind  of  OR  department. 

For  those  not  familiar  with  the  discipline  of  operational  research,  let  me  give 
a  standard  definition  that  is  used  by  the  British  Operational  Research  Society: 
.'’'Operational  Research  is  the  application  of  the  methods  of  science  to  complex 
problems  arising  in  the  direction  and  management  of  large  systems  of  men. 
machines,  materials,  and  money  in  industry,  business,  government,  and  defense. 

The  distinctive  approach  is  to  develop  a  scientific  model  of  the  svstem  incorporat- 
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'ing  measure  men  is  of  factors  such  as  chance  and  risk,  wiih  which  to  predict  and 
compare  the  outcomes  of  alternative  decisions,  strategies  or  controls  The  purpose 
is  to  help  management  to  determine  its  policy  and  actions  scientifically^ 

Until  recently.  OR  people  have  been  an  intellectual  and  organisational  elite. 
They  held  advanced  degrees  in  hard  sciences  and  have  reported  to  top  /officers  in 
the  organisations  where  thev  work.  This  has  given  them  authority  to  put  across 
departmental  boundaries  and  to  build  models  reflecting  the  comple  xities  of  a  total 
situation.  They  have  also  been  paid  large  salaries.  This  kind  of  OR  is  enormously 
expensiv  e. 

If  a  mathematical  model  is  built  to  encompass  many  different  organisational 
goals — e  g.  profit,  rate  of  return,  growth,  job  creation,  environmental  impact, 
political  influence,  etc. — along  with  a  description  of  how  each  of  these  goals  is 
affected  by  the  variables  that  describe  the  interrelationship  and  dynamics  of  the 
individual  elements  of  the  organisation,  the  number  of  equations  the  model 
contains  soon  becomes  enormous.  In  order  to  manipulate  these  equations  towards 
finding  the  best  solution,  heavy  demands  must  be  made  on  computers  and 
computer  staff.  The  collection  of  specialised  data  needed  to  support  these  models 
and  the  time  necessary  to  verify  their  appropriateness  all  contribute  to  their  cost 
even  before  they  are  applied.  Obviously,  unless  the  savings  generated  by  their 
application  are  substantial,  the  entire  exercise  is  not  financially  justified.  And 
since,  characteristically,  large  models  of  this  type  generally  produce  sav  ings  of  less 
than  10%.  it  is  only  in  the  largest  industries  that  these  savings  are  enough  to  cover 
their  costs.  In  addition,  operational  research  that  is  only  practised  by  an  elite 
group  may  fail  to  improve  the  problem-solving  skills  of  the  managers,  upon  whom 
the  ultimate  success  of  many  firms  rests. 


SIMPLE  MODELS 


Forh  saim  v.  there  is  another,  simpler  approach  to  operational  research  This 
alternate  approach  is  based  on  the  notion  that  the  search  for  •optimality'  is  not 
realistic  in  most  contexts:  it  is  either  too  expensive,  takes  too  long,  or  requires 
data  that  are  too  difficult  to  gather.  This  alternate  approach  to  OR  concentrates 
on  building  much  simpler  models  that  can  be  applied  by  the  line  managers  to 
solve  the  bulk  of  their  everyday  problems.  The  resulting  solutions  may  not  be 
optimal,  but  they  are  quickly  produced  and  workable.  Such  models  are  usually 
based  on  the  manager's  own  rules  of  thumb — his  ‘heuristics' — that  he  has 
developed  through  experience  for  finding  his  own  answers  to  problems.  In  this 
way.  the  very  "querkv"  aspects  of  a  real  production  situation  can  be  accom¬ 
modated  with  a  manner  and  ease  that  the  more  forma'  mathematical  modelling 
techniques  do  not  permit. 

There  are  other  attractive  features  to  this  approach  as  well.  Because  it  links 
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the  manager  directly  to  terminals,  micro-computers,  or  programmable  calculators, 
it  allows  the  manager  more  freedom  to  find  his  own  answers.  This  manager- 
centred  OR  not  only  produces  faster  results  but  it  seems  to  provide  an  incentive 
for  the  manager  to  experiment  and  improve  upon  his  own  heuristics. 

Having  said  all  this,  it  is  interesting  to  note  that  the  idea  that  simple  models 
may  be  more  efficient  than  complex  ones  is  spreading.  Many  large  American  firms 
are  closing  their  centralised  OR  departments  and  dispersing  OR  activ  ity  and  OR 
personnel  throughout  the  operating  divisions.  The  same  trend  is  seen  in  uni¬ 
versities  and  professional  associations  which  are  beginning  to  integrate  OR 
techniques  into  their  training  programmes  in  the  traditional  business  disciplines  of 
accounting,  finance,  marketing,  and  production — rather  than  treating  them  as 
worthy  of  special  disciplinary  status. 

1  think  that  this  rather  subtle  shift  of  viewpoint  in  Western  industry  has 
important — and  perhaps  even  radical — implications  for  developing  nations:  simple 
computer  models  based  on  heuristics — that  is.  common-sense  approaches  to 
finding  solutions — are  not  only  more  cost  effective,  but  they  provide  the  oppor¬ 
tunity  for  many  more  people  in  a  given  country  to  improve  their  own  skills.  Skills 
which  are  self  taught  and  self  learned  tend  to  have  a  more  lasting  impact  than 
those  which  are  imposed,  and  the  possibility  for  continuous,  incremental  im¬ 
provement  becomes  institutionalised.  This  is  one  key  to  industrial  development. 

I  think  the  lesson  for  countries  with  limited  resources  is  obvious:  an  invest¬ 
ment  in  simple  and  heuristic  models  of  informatics  which  are  applicable 
throughout  the  industrial  sector  on  a  grass-roots  management  level  may  be  much 
better  value  for  money  than  investment  in  fancy  models  which  will,  at  the  very 
best,  be  relevant  to  the  activities  of  only  a  limited  number  of  people  in  only  the 
largest  organisations. 


HISTORY  OF  TECHNOLOGY 


A  i  mis  i’oisi  in  our  discussion  it  might  be  helpful  to  have  a  look  backwards  in 
time.  Ilte  history  of  technology  has  shown  that  new  technologies  arise  whenever 
new  tools  are  created  which  are  easy  to  use.  rely  on  existing  skills,  and  are 
applicable  to  a  wide  variety  of  situations.  I.et  me  illustrate  the  point  I  am  trying  to 
make  here  by  citing  two  well-documented  cases  from  the  history  of  technology: 
the  brace  and  bit.  invented  in  the  1420s  by  an  unknown  Flemish  carpenter  or 
shipwright,  and  the  steam  engine,  invented  by  Thomas  Newcomen  in  1712.  Both 
of  these  machines  had  spread  throughout  Europe  and  were  being  applied  to  a  wide 
spectrum  of  industries  within  a  matter  of  years.  And  this  without  benefit  of 
modern  communications. 

The  invention  of  the  brace  and  bit  was  revolutionary  insofar  as  its  usefulness 
was  recognised  simultaneously  in  sectors  ranging  from  ship-building,  to  mill- 
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wrighting  and  the  construction  trades.  In  the  same  fashion  the  atmospheric  steam 
engine  was  diffused  from  the  mining  sector,  where  it  was  first  used  to  pump  water, 
to  such  diverse  industries  as  textiles,  brewing,  and  municipal  sewage  disposal.  In 
both  cases,  and  following  our  rules  of  thumb  for  the  rapid  diffusion  of  technology, 
these  tools  were  successful  because  they  required  few  new  skills  to  operate,  while 
at  the  same  time  mobilising  those  skills  towards  new  outlets  and  applications.  The 
tool  itself  created  its  own  demand  for  an  environment  in  which  change  and 
development  were  self-generating. 


MICROCOMPUTERS 


Today  s  i  qdivai  i  ni  of  these  revolutionary,  historical  tools  is  the  ubiquitous 
pocket  calculator.  I  ike  its  antecedents,  the  pocket  calculator  is  relatively  cheap, 
simple,  fast,  and  fun  to  use.  In  addition,  the  pocket  calculator — like  other  successful 
tools — encourages  the  new  user  o  experiment  and  adapt  it  to  other  situations  This 
constant  experimentation  creates  its  own  demand  for  incremental  improvements  in 
the  technology  itself.  Thus  the  simple  hand  calculator  lays  the  groundwork  for  the 
spread  of  a  more  advanced  calculator  with  a  built-in  memory  and  additional 
mathematical  functions,  which  leads  in  turn  to  programmable  calculators,  and  most 
recently  to  micro-computers. 

These  micro  computers  have  the  same  potential  for  mobilising  skills  useful  to 
industrial  development  as  the  historical  examples  given.  Hut.  their  potential  will 
not  be  exploited  until  such  time  as  their  utility  becomes  self-evident.  What  is 
needed  to  bring  this  about  is  the  creation  of  programmes  sufficiently  easy  to  use 
and  versatile,  that  their  diffusion  is  assured.  Most  of  the  software  on  the  market 
todav  is  specific  to  such  problems  as  payrolls,  stock  control,  and  invoicing 
procedures.  These  arc  specialised  routines  requiring  specialised  skills  for  their 
application,  and  which  do  nothing,  consequentlv.  to  improve  general  management 

skills. 


UNIVERSAL  PROGRAMME:  TABULA 


Diirino  rur  pasi  yi  ar.  as  part  of  a  course  I  am  teaching  in  applied  operational 
research.  I  have  been  experimenting  with  the  design  of  programmes  which  will  go 
beyond  single,  specific  applications,  to  something  much  more  universal. 

How  have  I  gone  about  this'.’  First.  I  had  to  identify  a  management  task  so 
common  and  universal  that  any  tool  developed  to  assist  in  performing  it  would  be 
assured  a  wide  diffusion. 
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It  seemed  to  me  that  the  manager's — any  manager's — most  basic  task  is  to 
order  data.  He  must  do  this,  to  a  greater  or  lesser  degree,  each  and  every  time  he 
wants  to  evaluate  eurrent  procedures,  compare  alternative  ways  of  doing  things, 
predict  future  demands,  or  to  document  various  financial  aspects  of  the  organisa¬ 
tion.  The  manager's  problem,  as  I  see  it.  is  to  take  the  raw  data  and  to  find  how  to 
assemble  and  present  it  in  a  meaningful  way. 

One  of  the  most  effective  presentations  is  done  in  tabular  format,  where  the 
different  elements  are  laid  out  side  by  side  and  can  be  compared  at  a  glance.  In 
this  case,  the  picture  is  worth — literally — a  thousand  words  because  it  combines 
the  temporal  and  spatial  dimensions  of  the  problem  in  one  display.  Double-entry 
bookkeeping  is  the  classic  illustration  of  this  construct. 

Many  managers  already  have  rules  on  how  they  like  to  solve  problems 
through  the  tabularisation  of  data.  This  is  a  form  of  heuristic  model  building  and. 
as  1  have  already  argued,  it  is  at  this  level  that  the  computer's  assistance  is  most 
effective.  In  other  words,  this  is  the  critical  stage  in  which  to  introduce  a  tool 
capable  of  mobilising  and  amplifying  existing  skills. 

Having  selected  as  my  management  task  the  tabularisation  of  data.  I  set 
about  designing  a  programme  which  would  help.  It  is  called  iabii  a. 

t  AtU'i  a  is  a  computer  routing  that  can  be  applied  to  all  the  problems  inherent 
in  the  tabularisation  of  data.  It  uses  a  micro  computer  with  screen  and  printer.  Its 
input  requests,  operation,  and  output  requests  are  all  in  a  "friendly"  con¬ 
versational  mode.  The  programming  of  i  abi  i  a  is  relatively  simple  and  it  can  be 
applied  to  till  the  business  disciplines  from  accounting  and  finance  to  production 
and  marketing. 

r Ain't  a  accepts  data  in  the  form  of  numbers,  words,  and  simple  arithmatic:  it 
manipulates  and  orders  this  data  according  to  the  user's  heuristics,  and  then 
converts  the  results  into  a  visual  display  on  the  computer  screen.  Once  the  shape 
of  the  picture  has  been  fixed  for  example  in  rows  and  columns — the  user  has  the 
freedom  to  experiment  with  different  inputs,  and  he  cun  see  instantly  what  the 
impact  will  be.  Or.  he  can  experiment  with  his  own  heuristics  by  playing  with  the 
way  the  data  are  manipulated  and  displayed. 

Besides  the  conventional  row-and-column  formal,  iabiia  can  transform  the 
same  data  into  other  graphic  modes  such  as  curves,  histograms  or  maps,  thus 
providing  the  user  with  a  choice  of  modelling  tools. 

In  my  OR  class  we  have  successfully  tried  iaiui  a  on  the  following  kinds  of 
problems:  standard  accounting  exercises  and  reports,  inventory  control,  produc¬ 
tion  planning,  sales  forecasting,  warehouse  location,  and  product  distribution.  We 
have  even  been  able  to  convert  French  accounting  reports  into  their  American 
equivalents.  Having  defined  the  conventions  of  each  national  system  and  fed  these 
heuristics  into  tabi'i  a.  the  routine  was  able  to  produce  for  u.s  the  desired  balance 
sheet  on  demand,  while  also  allowing  us  to  investigate  a  whole  series  of  what-if 
questions  just  by  changing  the  data  input. 

The  real  strength  of  iaiwi  a.  or  any  other  routines  of  this  general  type  which 
can  be  developed,  would  seem  to  be  their  obvious  and  immediate  utility  for 
managers,  i  abi  i  a  can  be  mastered  without  learning  a  special  language  or  hav  ing 
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any  particular  knowledge  of  computers.  And  once  tabula  is  installed  it  should 
become  the  vehicle  for  the  continual  introductions  of  ever  more  sophisticated 
methods  for  the  manipulation  and  display  of  data. 

An  informatics  which  can  promote  self  generating  change  and  improvement, 
at  minimal  cost,  is  obviously  appropriate  to  the  needs  of  developing  countries,  and 
I  think  we  must  exploit  its  potential. 
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A  Proposal  for  a  Technical 
Information  System  for  Transfer  of 
Technology  to  Small  Industries 
in  Tanzania 

l).K.  Rulagora 

Small  Industries  Development  Organisation. 

Tanzania 


INTRODUCTION 


I  iu  Unh  i  d  Ri  i-i  in  u  or  Ian/ama  lies  in  the  East  African  region  on  the  Indian 
Ocean.  It  covers  an  area  of  030..V->1  sq.  km  and  has  a  population  of  IS  million 
people.  More  than  14  million  are  peasants  who  live  in  the  rural  areas.  The 
economic  growth  is  4.5  per  cent,  whereas  the  population  growth  is  5  per  cent 
annually  (Bureau  of  Statistics.  1070). 

In  the  current  Five  Year  Development  Plan  (1070-ldSl).  there  is  more 
emphasis  on  industrial  development.  The  industrial  sector  will  spend  over  27 
per  cent  of  the  country's  total  capital  investment.  Small  industries  are  encouraged 
in  Tanzania  for  the  following  reasons: 

(a)  to  provide  inputs  for  agricultural  development: 

(b)  to  produce  goods  and  services  to  meet  the  basic  needs  of  rural  popu¬ 
lation; 

(e)  to  enable  peasants  to  be  productive  throughout  the  year  as  agriculture  is 
seasonal; 

(d)  to  provide  employment  opportunities  to  school  leavers  whose  influx  in 
the  cities  has  increased  the  urban  population  by  50  per  cent  in  the  last  live 
years: 
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(e)  small  industries  use  less  capital  and  they  can  he  managed  hy  local 
entrepreneurs; 

(f)  they  can  utilise  local  resources  and  use  less  energy; 

(g)  to  eliminate  the  social  and  economic  imbalance  between  rural  and  urban 
areas; 

(h)  to  upgrade  the  skills  of  traditional  technology; 

(i)  to  provide  interlinkages  between  large  industries  and  other  sectors 
(Ministry  of  Finance  and  Planning.  1076). 

On  the  other  hand,  the  "Knowledge  Capital"  has  become  a  dear  commodity 
to  small  industries  to  the  extent  of  costing  65  per  cent  of  the  cost  of  a  plant.  This 
has  been  confirmed  by  a  UNIDO  technical  adviser  who  said  "...  the  absence  of 
knowledge  becomes  one  of  the  prime  hindrances  in  SIDO's  performance" 
(Ghosh.  1080).  In  this  context  technological  information  is  the  life  blood  of 
industry  for  the  following  reasons: 
to  reduce  the  cost  of  software, 
to  simplify  scientific  and  technological  innovations, 
to  tap  the  necessary  technology  due  to  information  explosion, 
to  enable  decision  makers  to  choose  appropriate  technology, 
to  offer  services  required  for  technical  training  and  management  of  industries 
(UNIDO.  1073). 


FUNCTIONS  OF  SIDO 


Fm  SM.M  t  ism  strips  n> \  h  opMi  NT  ORGANISATION  (SIDO)  was  established  by 
Act  of  Parliament  in  1073.  The  objectives  are  to  plan,  promote  and  develop 
private  and  public  small  industries  in  the  country.  The  functions  include  planning 
and  research,  technical  and  management  training,  marketing  and  supplies  serv  ices 
(Tanzania  Government.  1073).  The  organisation  chart  is  shown  in  Appendix  A. 

The  official  definition  of  the  small  industrial  sector  does  not  specify  the  limits 
for  both  investment  and  employment.  For  the  purpose  of  this  paper,  the  small 
industries  covered  employ  3-50  people  and  have  capital  investment  of  $2,000- 
£500.000  (TS  40.000-TS  10m). 

In  1075  the  small  industries  employed  21.528  people,  and  the  figure  rose  to 
50.000  in  1078.  While  the  former  represented  IS  per  cent,  the  latter  was  20  per  cent 
of  the  total  workforce  in  the  industrial  sector.  The  number  of  industrial  units 
increased  from  1.742  to  5,000  in  1075  and  1078  respectively.  The  Economic  Survey 
has  shown  that  small  industries  contributed  I  per  cent  to  GDP  in  1075.  In  1078. 
the  contribution  increased  to  2  per  cent  of  GDP.  In  the  current  plan  (1078-1083) 
more  than  TS  1.700m  (£l()0m)  will  be  invested  in  1.067  factory-type  and  2.000  non 
factory-type  small  industries.  They  will  generate  3  per  cent  of  GDP  and  employ¬ 
ment  opportunities  will  rise  to  80.000  (Tanzania  Government.  1078). 
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TECHNOLOGY  TRANSFER 


Technology  is  said  to  he  the  most  important  factor  responsible  for  economic 
growth.  According  to  some  scholars,  the  'upward  spiral-  is  brought  about  by 
higher  technology.  This  leads  to  higher  incomes,  savings  and  capital,  improved 
technological  developments  and  higher  productivity  (Stewart.  1972;  Mansfield. 
1968).  Technology  has  two  components,  namely  embodied  (hardware)  and 
disembodied"  (software),  the  latter  is  sometimes  known  as  "Knowledge  Capital" 
(Dalgic.  1979). 

Modern  technology  is  sophisticated  and  it  needs  systematic  planning  and 
rational  choice.  Technology  is  not  neutral,  henceforth  it  has  to  he  appropriate.  Its 
appropriateness  has  been  defined  as  "harmonious  with  social,  economic  and 
ecological  conditions  and  it  has  to  foster  the  countries'  self-reliance"  (Sachvs. 
1979;  Braun  and  Collingridge.  1977:  Schumacher.  1973). 

Technology  transfer  is  a  "purposeful  movement  of  established  technology 
from  place  to  place,  company  to  company,  or  use  to  use"  (Schon.  1976:  Rosen¬ 
berg,  1967;  Spencer.  1971:  Solo  and  Rogers.  1972).  The  objective  of  technology 
transfer  is  technological  innovation,  i.e.  improved  and  efficient  ways  of  performing 
things  that  are  more  economical.  Such  innovation  would  lead  to  invention,  i.e.  a 
process  of  bringing  new  technology  into  being  or  new  technology  created  in  a 
process. 

Professor  Allen  and  colleagues  have  identified  two  'coded  systems'  in  the 
transfer  of  technology.  One  is  the  ‘acquisition  code"  whereby  the  technological 
information  gained  is  applied  to  specific  situations  (Allen.  1977). 

Technological  innovation  requires  Technological  Information  Systems  to  plan 
and  communicate  it  to  users.  This  saves  time,  money  and  ensures  that  appropriate 
technology  is  transferred  from  the  industrialised  to  the  developing  countries. 


PROBLEMS  OF  TECHNOLOGY  TRANSFER 


According  to  researchers  "acquiring  information  is  costly  and  the  demand  for 
technology  is  always  a  demand  for  information  . . . ."  (Alenger.  1978). 

Since  1975  the  Organisation  (S1DO)  had  embarked  on  countrywide  in¬ 
dustrialisation  programmes  involving  factory  type  small  industries.  Several  bila¬ 
teral  and  multilateral  agreements  and  individual  contracts  have  been  signed  to 
supply  machinery,  equipment,  raw  materials  and  technical  know-how.  Some  of 
the  contracts  are  the  World  Bank  loan  for  Urban  Industrial  Clusters,  the  'Sister 
Industry"  Programme  (Swedish)  and  the  Indo-Tanzanian  Projects,  to  name  a  few. 

The  problems  of  technology  transfer  are  summarised  by  Swedish  researchers 
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who  have  said,  “at  first  glance  it  may  seem  that  (he  developing  country  only 
purchases  machinery  (hardware  components),  hut  more  important  it  purchases  the 
software  components,  i.e.  all  the  technological  and  managerial  know-how 
required  to  obtain  a  well  functioning  industry  " 

In  the  case  of  the  Swedish  projects,  the  cost  of  software  ranges  from  50 
|X-r  cent  to  05  percent.  The  cost  of  creating  a  job  in  a  small  industrial  unit  has  risen  be 
4N  per  cent.  I  S  27.0OO  I  S  40.000.  in  the  last  three  years.  The  cost  of  technological 
information  has  increased  due  to  the  following  reasons: 

(a)  the  disclosure  of  technology,  although  it  is  not  a  new  technology,  costs  up 
to  25  per  cent  of  the  price  of  the  plant  . 

(b)  the  organisation  spends  £23.000  for  each  small  firm  to  train  its  personnel 
abroad: 

(c)  the  maintenance  of  a  Swedish  engineer  exceeds  £2.500  (  IS  5t ».(»(><>)  pet- 
month.  The  amount  is  12  times  the  salary  of  a  top  executive  in  govern¬ 
ment  and  parastatals. 

(d)  translation  of  products  formulae  and  other  operating  and  maintenance 
manuals'. 

(e)  consultancy  fees  (foreign  consulting  firms).  In  Appendix  If  the  cost  of 
software  in  one  of  the  Swedish  Projects  is  analysed  (Rulagora.  I‘>7*M. 

For  the  other  ’Turn  Key'  projects,  the  following  bottlenecks  have  been 
experienced: 

(a)  short  lading  and  breakage  of  components  due  to  choice  of  wrong  sup¬ 
pliers. 

(b)  lack  of  layouts  and  operating  processes. 

(c>  lack  of  market  information  during  project  planning; 

(d)  manufacturers  are  unaware  of  distribution  channels. 

(e)  lack  of  advertisement  and  sales  promotion: 

(f)  lack  of  innovation  makes  some  industries  less  competitive: 

(g)  incorrect  accounting  and  sales  forecasting: 

(h)  shortage  of  raw  materials  and  spare  parts; 

(i)  shortage  of  utilities  such  as  power  and  water: 

(j)  transport  and  communication  problems  (Kilevvo.  I‘>7X). 


A  PROPOSAL  FOR  TECHNOLOGICAL  INFORMATION  SYSTEM 
(TIS)  FOR  SMALL  INDUSTRIES  IN  TANZANIA 

Tut-  tiRMiNxi  rii’ori  of  the  UNIDO  Technical  Adviser  has  the  following 
recommendation:  "as  more  small  industries  join  ranks,  it  would  be  necessary  to 
store  the  data  on  establishment,  operation  and  up-date  those  on  a  regular  basis  A 
mini  computer  is  to  be  used  for  storing,  sorting  and  retrieval  of  data 
(Ghosh.  I  WO). 
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The  functional  units  of  the  proposed  Technological  Information  System  are 
shown  in  Appendix  C\  Some  of  the  seven  units  are  Information.  Documentation 
and  Publication.  Field  Liaison  and  Question  and  Answer  Services.  Others  are 
International  Relations.  Public  Relations.  Systems  Analysis  and  RAD  and 
Administration. 

The  TIS  will  have  the  following  functions: 

(a)  to  reduce  the  cost  of  software  through  disclosure  of  technological  in¬ 
formation: 

(b)  to  provide  technological  innovation  for  economic  development: 

(c)  to  provide  a  Data  Bank  for  planning  and  choice  of  appropriate  tech¬ 
nology; 

(d)  to  provide  construction  layouts: 

(e)  to  publish  and  distribute  plant  installation  and  maintenance  manuals: 

(f)  to  give  Technical  Training  Techniques  for  in-plant  training  which  save 
time  and  money; 

(g)  to  undertake  translations  and  publication  of  production  processes; 

( h )  to  provide  market  forecasting  and  sales  promotion  (Klintoe.  1974:  UNI- 
SIST.  1477). 

The  organisational  set-up  will  be  based  on  matrix  organisation  and  control, 
with  the  following  four  features.  The  science  and  technology  policy  will  be 
controlled  by  the  Executive  Committee  which  will  represent  government  minis¬ 
tries  and  organisations  involved  in  Technology  Transfer.  The  Management 
Committee  will  plan  and  review  action  plans.  The  matrix  control  and  co¬ 
ordination  will  be  in  the  form  of  vertical  and  horizontal  relationship  instead  of 
work  alignment.  There  will  be  feedback  and  evaluation  for  renewal  of  inputs.  The 
systems  approach  in  the  organisation  of  TIS  is  shown  in  Appendix  D. 

The  budget  proposal  for  the  project  is  shown  in  Appendix  E  The  local  cost 
will  he  paid  for  by  the  Tanzanian  Government.  The  United  Nations  Industrial 
Development  Organisation  has  been  requested  to  cover  the  costs  of  experts  who 
will  appraise  and  establish  the  project.  Other  facilities  such  as  telex  services  and 
computer  terminals  are  within  SI  DO  and  the  Tanzania  Scientific  Research  Coun¬ 
cil  respectively. 


INTERNATIONAL  CO-OPERATION 


Tut  norri  ENH  ks  pointhd  out  by  the  United  Nations  Conference  on  Science  and 
Technology  Development  in  1974.  which  hinder  the  transfer  of  technological 
information,  are  experienced  by  the  industrial  sector  in  Tanzania.  The  following 
are  more  pressing: 

(a)  lack  of  communication  facilities; 

(b)  costly  software  (up  to  65  per  cent  of  cost  of  plant): 
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(c)  lack  of  a  data  hank  for  science  and  technology: 

(d)  inadequate  number  of  technological  information  scientists: 

(e)  lack  of  information  technology  personnel: 

(f)  science  and  technology  activities  are  not  fullv  involved  in  technological 
innovation: 

(g)  lack  of  information  systems: 

(h)  low  investment  in  R  &  D  (0.25  per  cent  of  N  i  l  (U  N..  1979). 

The  Small  Industries  Development  Organisation.  Tanzania,  will  need  bila¬ 
teral  and  multilateral  assistance  to  carry  out  the  following  activities: 

(a)  planning  and  setting  up  technical  information  system,  e  g.  Industrial 
Information  Section  of  UNIDO: 

(b)  training  scientific  and  technological  information  staff,  e.e.  INDJS  and 
FID: 

(c)  providing  information  services  in  the  form  of  bulletins,  catalogues,  ab¬ 
stracts.  journals,  bibliographies,  films,  etc.: 

(d)  programming  text  books,  audio-visual  aids.  e  g.  Documentation  (Amt re 
in  Ireland: 

(e)  technological  information  exchange  through  conference,  seminars,  study 
tours  (international  technology  gatekeepers): 

(f)  publishing  for  small  firms,  e  g.  Small  Firms  Information  Centre  in  U  K.: 

(g)  technological  innovations,  e.g.  TORDOK  (Turkey): 

(h)  Small  Industries  Consultancy  and  Advisory  Services,  e.g.  SEN  DOC 
(India).  CENDES  (Ecuador).  Small  Businesses  Administration  (US): 

(i)  Appropriate  technology  R  &  D.  e.g.  VITA  (US).  ITDG  (UK).  GATE 
4 UR  Germany)  and  ITAR  (UN); 

(j)  Documentation  of  patents,  e.g.  Patents  Institute  (Computer  Policy  Ao 
visory  Committee.  1978:  Pauline.  1977:  Allen.  Piepomeier  and  Coon. a 
1971). 


0  i  J  j  O.  -V.  0  "  -  ,  '  C 

—  CONCLUSION 

'  V  *  ~  OV^vv'  T^  .  -V  '.  ca'C 

’Tmf  import  an<t:  of  technological  information  in  industry  is  summed  up  in  the 
•’CUN  I  DO  report  which  states  thatr^SIDO^h  as  virtually  no  library  at  the  moment, 
and  the  above-mentioned  information  resides  in  the  staff  member  offices.  Al¬ 
though  SIDO  is  linked  with  several  institutions  throughout  the  world  to  collect 
information,  they  could  use  additional  information  on  processes,  trade 
catalogues  .  .  .  ."  (Eafond.  198(1).  Technology  transfer  will  be  enhanced  by  the 
technological  information  system  that  will  collect,  process,  store,  retrieve  and 
disseminate  data! 


A  PROPOSAt  tOR  A  IT  OINK  Al  INFORMATION  SYSTI-M 


4415 


Appendix  B:  Cost  Analysis  of  Software  for  Klee  trie 

Motors 

Serial 

Co\l  ill  Suciiish 

No. 

Item 

Kroner 

(1) 

Technology  disclosed 

Sot.IKKI 

CM 

(  raining  for  six  entrepreneurs  in  Sweden 

’(NIJIHI 

(3) 

l  ee  and  allowances  for  Swedish  engineers 

y  >.ikki 

(-4) 

Fare  and  other  costs  for  Swedish  engineers 

Kit.  yu 

(5) 

Fare  for  six  trainees 

N4.IKKI 

((') 

1  .ocal  allowances  for  trainees 

1. Vi. NIKI 

T<  >1  Al 

1  VKI.2NII" 

(tl(.:>.5n0) 

*  1  Ills 

is  toper  cent  of  the  total  cost  of  the  plant(l2>2.tKHi). 

Source 

:  SIDO/Hcvi  C  ompany  Contract.  107S. 

\1 
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Appendix  K:  Budget  Proposal  for  T1S 

1  /.  Shillings 

1. 

(  'onslrueiion  of  I'mldine.  'OHm 

52o.(Hmi 

■» 

Si  :itT :  * 

1  I'MDO  Adxisei 

25U.OOO  p.a. 

1  Manager 

4N.000  p.a. 

2  Deputies  <'*'  Jsimopa. 

‘MI.IM  >0 

l;ml  Supers  isers  t<i  Vi.lKMi  p  .i 

S  Middle  anil  1  ovut  Calihic 

252.1  h  »o 

i/r  Jll.iKMi  p  a  (average) 

1(j0.0(  )(> 

i<  Supporting  Si. ill 

>().()(  Ml 

S>0.0(  HI 

V 

1  l|Uipt!K'llt 

Photocopving  Machine 

Duplicating  Machine 

Audio-Visual  Aids  etc 

4S0.(HK1 

4 

l-urnilurc 

III.IHHI 

5. 

lelephone  and  lelex  (  barges 

40. (K  K 1 

o 

1  ces  lor  Books.  Journals.  Catalogues 

l  Si  i. ooo 

7 

V  ehicles  (cost  arid  ftiamtcrtaucit 

J  00.000 

s. 

Stationer),  and  Postal  Sen  ices 

125.000 

o 

1  ighling  and  Watei 

10.000 

10. 

1'rax ellinti  and  Meetings  (local  anil  overseas) 

22o.o<  io 

il. 

Contingencies  (2.5  per  eenll 

55.1  H  M  l 

1  ( VI  Al 

2.350.1  K  Mr 

( 1 1 K  K 1 ) 

Hased  on  local  costs  anil  salary  scale  structure  in 

io7s  ( 1 1  r  1/ 

'shilling's). 
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Utilisation  of  Informatics 
in  the  Decision-making 
Process  of  Small 
Industrial  Enterprises: 
The  Case  in  Turkey 

(,'evik  Vraz 
Aitia.  Turkey 


BASIC  STEPS  IN  THE  DECISION-MAKING  PROCESS 

In  sc  lFNTiKK  MANAcii  MFN  i,  the  decision  making  process  basically  has  four  main  steps: 

( 1 )  Problem  diagnosis 

(2)  Developing  alternative  courses  of  action 

(3)  Gathering  necessary  data 

(4)  Evaluating  alternative  courses  of  action. 

This  fundamental  decision-making  process  pervades  all  functional  areas  of 
business.  Decisions  are  usually  made  only  after  problems  have  been  recognised. 
Recognising  problems  is  the  most  important  step  in  the  decision  making  process. 
Once  a  problem  has  been  recognised,  management,  through  its  experience, 
insights  and  creative  imagination,  contemplates  and  reviews  different  means  of 
solving  the  problem.  When  the  key  problem  has  been  recognised  and  a  number  of 
alternative  solutions  have  been  posed,  data  gathering  assists  management  in  selec¬ 
ting  one.  desirably  the  optimum,  of  the  alternatives.  For  a  lot  of  managers  in  the 
developing  countries,  data  gathering  may  appear  as  a  routine  task  with  most  of 
the  data  required  already  known.  It  takes  quite  a  time  for  this  type  of  manager  to 
understand  the  reality  that  new  types  of  problems  or  novel  solutions  to  old 
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problems  often  call  for  data  that  are  beyond  their  experience.  Presently  -in 
Turkey,  not  only  hie  industries  hut  even  medium  and  small  ones,  because  of^the 
complexity  of  nourishing  market  conditions,  are  forced  to  use  more  and  Vutre 
data  based  and  processed  information  for  their  survival. 

The  final  phase  of  the  decision-making  process  is  evaluating  alternative 
courses  of  action.  To  facilitate  decision-making,  each  alternative  course  of  action 
has  to  be  checked  against  certain  criteria,  Even  if  the  most  universal  of  these 
criteria  are  profits,  there  are  other  criteria — such  as  timing,  risk,  limitations  of  the 
company  resources  and  the  general  framework  of  the  company's  operations: — 
which  have  to  be  taken  into  consideration.  Knelt  decision  (or  decided  course,  of 
action)  leads  to  certain  ends  over  a  given  period  of  time.  Decision-making  is 
always  predictive  in  nature.  Cienerallv  we  make  decisions  on  the  premise  that  this 
new  future  course  of  action  is  the  most  effective.  As  a  rule,  this  future  time 
period,  with  which  we  relate  courses  of  action  is  the  /«»g  run.  But  in  the  ca§e 
of  Turkey,  decisions  of  many  enterprises  (government  or  private)  are  made  on  a 
daily  basis  or  short-time,  depending  upon  decision  makers'  insights  and  their  work 
iimler  rapidly  changing  conditions  and  poor  planning. 


INSTITUTIONAL  STRUCTURE  AND  MANAGERIAL  LEVEL  OF 
THE  TURKISH  SMALL  INDUSTRY— MACRO  APPROACH 


At  xtost  vii  of  the  small-scale  industrial  firms  in  Turkey  tire  one  man  (owner) 
managed.  As  the  si/e  of  the  company  gets  bigger  more  professional  work  is 
needed  and  used.  But  in  small  and  medium  si/ed  enterprises  the  employment  of 
trained  personnel  is  a  handicap  because  of  its  high  cost.  This  trained  personnel 
term  covers  also,  in  large  scale,  personnel  who  can  use  new  informatics  tech¬ 
nology.  On  the  other  hand,  highly  trained  personnel  prefer  to  get  a  job  in  the  big 
enterprises  which  can  offer  more  career  opportunities,  job  security  and  higher 
wages.  Moreover,  managers  of  small  firms  (private  or  government)  increase  their 
skill  in  small  enterprises  and  then  transfer  to  big  enterprises.  According  to  recent 
research  in  Turkey  the  need  for  computers  within  the  firm  and  necessarv 
manpower  for  managing  them  have  been  forecast  as  follows: 

Table  I .  _ 

I  ‘>71  72  74  75  I  >1X0  10X5  I  WO 

>*>  100  000  1.500  2.000 

7.X  X2  120  150  000  2.01  Ml  4. (MM) 

404  4IX  750  I.2IM)  5.150  X.150  2I.IMMI 

l.tMMI  1.5(H)  7.KMI  I  1 .21  Ml  2X.IMMI 


Years 

Number  of  min 

computers  max 

min 

Manpower 

max 
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Personnel  working  on  different  areas  of  computers  in  Turkey  number  I  .(>22. 
according  to  the  Turkish  State  Planning  Organisation,  as  of  lb 7b.  This  shows  that 
Turkey  has  a  high  rate  of  trained  personnel,  more  than  expected,  in  this  particular 
field.  In  this  case.  Turkey's  real  problem  is  not  a  personnel  problem  but  it  is  to 
introduce  informatics  technology  within  the  decision-making  process  of  all  of  the 
tiims  and  thus  find  jobs  for  their  personnel. 

Institutional  Structure  of  the  Turkish  Small  Industry:  The  si/e  of  the  small 
industry  is  defined  by  the  Turkish  Ministry  of  Industry  and  Technology  as  an 
enterprise  employing  up  to  10  workers  or  using  up  to  10  horsepower  of  all  kinds 
of  motors  for  its  manufacturing  process.  Almost  all  of  them  are  one-man  managed 
within  a  maximum  of  two  lines  of  organisational  structure.  Lntcrpriscs  using  more 
than  10  workers  or  10  horsepower  and  above  are  accepted  as  medium  or  hie 
enterprises  according  to  their  si/es  (  Turkish  'y  earbook  of  Statistics.  Ibtib). 

I.cvcl  of  (education:  The  level  of  education  and  training  of  small  enterprise 
managers  in  Turkey  is  generally  inadequate.  However,  undertrained  managers  of 
the  developing  countries  paradoxically  have  developed  an  unusual  high  risk  taking 
ability  which  is  the  main  variable  in  their  decision-making  process. 

Level  off  Technology:  Another  problem  of  the  Turkish  small  industry  is  related 
with  the  level  of  technology  used.  In  general,  most  of  the  products  are  produced 
with  old  and  outdated  machines  by  highly  skilled  stalf  of  limited  numbers. 

On  the  other  hand,  the  use  of  informatic  systems  in  the  industry  is  negatively 
correlated  with  respect  to  the  si/e  of  enterprise.  Usually  small  si/e  systems  are 
broadly  used  bv  medium  or  big  industries  as  a  result  of  poor  choice  by  the 
decision-makers.  Today,  for  example,  the  large  enterprises  which  need  heavy  data 
processing  are  not  only  using  small  scale  systems  but  are  also  underutilising  them. 
So.  this  paradoxical  situation  shows  that,  even  in  the  big  industries  in  Turkey,  the 
use  of  adequate  technology  anil  modern  methodology  is  biased.  Tor  this  reason, 
the  use  of  modern  technology  in  almost  all  areas  is  still  very  costly  and  very 
difficult  in  small  enterprises.  Development  of  the  use  of  information  systems  in 
Turkey  is  in  the  following  order: 

( 1 )  Institutions  which  own  their  data  processing  system. 

(2)  Partnership  in  the  use  of  another  institution's  data  processing  system. 

(3)  Ownership  of  data  processing  system  by  more  than  one  enterprise. 

As  we  stated  above  irrational  variables  strongly  influence  decision-making  in 
small  firms.  Because  of  the  lack  of  information  channels  a  lot  of  small  enterprises 
do  not  even  know  how  to  use  or  to  reach  the  information  resources  of  the 
country.  Those  using  informatics  work  in  closed  systems  which  are  not  available 
to  the  others. 
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DATA  SOURCES  IN  THE  COUNTRY 


Secondary  Information  Sources:  Secondary  information  sources  in  Turkey  are 
generally  government  owned  agencies,  such  as.  State  Statistical  Institute.  Turkish 
Technical  and  Scientific  Research  Institution.  State  Planning  Organisation  and 
National  Productivity  Center.  These  agencies  in  general  provide  general  output 
on  economic  and  social  conditions  of  the  country,  national  accounting,  educa¬ 
tional  and  cultural  statistics,  production  statistics,  statistics  on  manpower,  jobs, 
workers,  payments  and  forecasts  (usually  showing  government  preferences)  etc. 

Universities  are  also  providing  some  limited  services  for  private  and 
government  enterprises.  The  main  task  of  the  Universities  is  to  provide  technical 
manpower  for  the  informatics  field. 

Private  Institutions:  Private  institutions  in  Turkey  are  providing  major  services  for 
business  enterprises  hut  they  are  still  in  the  take-off  stage  regarding  the  services. 
Some  small  enterprises  are  using  big  firms'  data  processing  services.  It  can  be  said 
that  there  is  a  growing  interest  in  using  these  kinds  of  serv  ices  due  to  the  facilities 
they  provide.  Hut  relations  between  small  enterprises  and  service  providing 
enterprises  is  detached  due  to  lack  of  information  and  a  general  disbelief  on  the 
necessity  for  these  kind  of  services.  Private  institutions  using  computer  based 
services  are  situated  in  large  metropolitan  areas  such  as  Istanbul.  Ankara  and  Izmir. 

Primary  Information  Gathering:  Professional  research  institutions  in  Turkey  have 
been  developing  quickly  since  PITT  Unfortunately  data  on  their  workload  are  not 
available.  But  the  growing  interest  in  their  services  is  a  proof  of  their  development. 

As  we  pointed  out  before,  the  small  enterprises  arc  dependent  on  big- 
business  data  resources,  but  in  the  recent  decade  the  use  ol  small  computers  In 
small  enterprises  is  growing  as  the  Turkish  economy  becomes  more  market 
oriented.  Data  needs  of  small  enterprises  cover  areas  such  as  general  accounting, 
customers  accounts,  cost  accounting,  production  planning,  budget  analysis,  stock 
control,  statistical  research,  general  feasibility  etc. 

Small  enterprises'  computer  languages  vary  from  Portrait  IV  to  Algol.  C'ohol 
and  RPCi  are  highly  used  languages  for  private  business  enterprises. 


INFORMATION  STRUCTURE  OF  THE  FIRMS 


Traditional  Way  of  Data  Processing:  One  of  the  nig  f  roblems  in  using  modern 
data  processing  is  the  existing  traditional  information  system.  The  Introduction  of 
modern  technology  in  the  outdated  systems  of  small  enterprises  is  causing  trouble 
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in  the  problem-solving  mechanism  of  these  lirms.  Furthermore.  there  is  no 
planned  and  adequate  channel  to  transport  the  data  obtained  to  the  other  parts  of 
the  enterprise. 

15 se  of  Modern  Technology  in  Data  Processing:  However  the  use  of  informatics 
especially  in  private  business  is  increasing  more  and  more  as  shown  in  Tables  2 
and  5  (knya  Kilan.  I07h  and  Aktas.  1*480). 


Table  2.  Number  of  Computers 


Year 

Public 

Private 

4  otal 

1 07  1 

55 

2(> 

M 

1075 

52 

SO 

1  i  1 

107S 

SO 

14"’ 

72' 

Table  .4.  Size  of  Computer  Systems 


Year 

Small 

Media  nt 

1  arge 

Total 

1071 

5b 

5 

_ 

M 

1075 

SO 

:s 

5 

1  1  1 

I07S 

\22 

0(1 

0 

SV* 

EFFECTIVENESS  OF  THE  DECISIONS  MADE— BOTTLE  NECKS 

AND  BIASES 


Tut  Rt  art  si  vi  rai  Rt  vsoNN  for  the  ineffectiveness  of  the  decisions  made  which 
could  be  summarised  as  follows: 

(a)  Supply  shortages  and  high  demand  structure  of  the  market  is  the  main 
reason  of  the  ineffectiveness  of  the  decisions. 

(b)  Non-competitive  market  structure  particularly  in  advanced  technological 
products. 

(c)  Protection  of  the  newly  developing  (creeping)  industries,  front  inter¬ 
national  competition,  by  high  custom  barriers  and  lack  of  standardised 
products  contribute  highly  inefficient  decisions. 


L 
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Bottle  necks  in  the  use  of  informatics  can  he  listed  as  follow: 

(a)  Limited  internal  capital  accumulation  under  high  inflation  and  interest 
rates,  limited  savings  and  limited  currency  inflow  .  \ 

(h)  Limited  use  of  skilled  manpower  and  professional  managers  with  adequate  J 
international  experience. 

(c)  Late  information  gathering,  slow  decision-making  under  quickly  shifting 

market  conditions,  late  application  of  decisions.  ^  , 

Biases  of  information  is  another  cause  in  ineffective  decision-making.  Small  - 
enterprises  are  mostly  one-man  owned  and  managed  firms  in  Turkey.  These  )  ^ 
managers  who  hold  chairmanships  and  make  final  decisions  are  a  real  came  of  t 
biases.  Lack  of  continuous  routine  reports  from  the  middle  to  the  top  manage-  4 
ment  and  difficulties  in  reliable  data  gathering  is  another  bias  in  the  decision 
process. 


CONCLUSION 


Till- rsi  or  imormai  k  s  in  developing  small  scale  enterprises  in  Turkey  is  dev  eloping 
in  a  problematic  way.  High  cost  of  personnel  and  high  cost  of  hardware  due  lo 
continuous  devaluations  of  the  Turkish  l.ira  is  hindering  the  use  of  informatics  in  the 
decision-making  process  of  the  small  firms.  On  the  other  hand,  effective  use  ol 
informatics  even  in  big  businesses  of  the  developing  countries  is  not  verv  w  ell  realised 
yet.  Services  offered  bv  the  data  processing  companies  are  often  misunderstood  or 
misused  or  unused  by  the  small  ones.  That  is  the  main  reason  for  irrational 
decision-making  processes  in  developing  countries.  This  kind  ol  decision  making 
process  is  also  the  cause  of  the  vulnerability  of  the  small  enterprises  against  quickk 
shifting  market  conditions.  It  is  our  hope  that  the  high  benefit  providing  role  ot 
informatics  will  be  understood  within  the  rising  industrial  elite  of  Turkey  A 
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A  Data  Base  System  of  the  Expertise 
at  Riyad  University 


■t.  Sharaf  Eldin,  .4.  Xouh  and  M.S.  Medani 

Rixiid  University.  Kingdom  of  Saudi  Arabia 


INTRODUCTION 


Tin  dai  a  on  si  \n  mi  mui-.ks  within  Rivad  University  arc  stored  and  processed  in 
the  same  way  other  employee  data  are  handled.  This  should  not  he  the  ease. 
While  the  same  general  information  for  both  parties  should  he  maintained,  there 
is  some  important  additional  information  for  a  staff  member  that  should  he  held 
Examples  are:  the  fields  of  research,  technical  and  academic  experience,  teaching 
experience,  research  publications. .  .  .  etc.  Since  there  is  a  scarcity  of  qualified 
manpower  in  the  Kingdom  of  Saudi  Arabia  compared  to  the  very  ambitious 
developing  plans,  a  big  portion  of  the  staff  members  are  hired  from  outside 
the  Kingdom.  Each  of  them  has  his  own  particularities,  background, 
experience. .  .  .  etc.  There  is  a  problem  in  identifying  a  particular  individual  within 
that  community.  Another  fact  is  the  fast  movement  of  the  staff  members. 
Problems  arose  when  governmental  agencies  requested  technical  support  from  the 
university.  There  was  no  way  of  knowing  who  was  most  suitable  to  provide  the 
requested  support.  One  solution  to  this  was  to  advertise  and  let  the  people  apply. 
This  way  was  not  effective  and  most  of  the  people  did  not  wish  to  participate  in 
that  way.  Another  problem  was  planning  the  development  of  the  staff  members  as 
was  the  allocation  of  each  member  to  the  courses  offered.  All  these  problems 
made  it  feasible  to  handle  the  staff  data  through  a  computerised  data  base  system. 
In  the  following  article  we  summarise  the  steps  taken  in  establishing  this  data  base 
and  its  implementation. 
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hi  lliis  stage  the  data  required  lu  all  the  applications  that  share  the  data  base  * 
were  determined.  The  securitv  lot  each  data  element  and  levels  ol  authorised 
access  to  the  data  base  were  established.  I  anally  the  logical  structure  ol  the  data' 
base  was  set. 

Data  Hose  Definition  ) 

Once  the  design  was  complete,  it  was  defined  in  schema  using  the  data  base 
description  language.  Then  the  schema  processor  was  applied  to  check  its  validitv 
and  to  create  the  root  data  set. 

Creation  ol  the  Data  liase  Data  Sets 

\  utihtv  program.  DHld  ll  .  was  used  to  allocate  the  neccssarv  disk  space  lor 
the  data  sets  that  comprise  the  data  base  It  also  initialised  these  data  sets 

The  data  base  was  then  readv  for  use  In  application  programmes  to  store, 
update  and  retrieve  the  data. 


SOI  Rt  K  OK  DATA 


A  i.n  i  snow  vim  was  designed  and  passed  to  all  of  the  stalf  members.  This 
questionnaire  covered  all  the  information  about  each  individual.  These  data  are: 
(il  Personal  data:  Such  as  name,  department,  faculty,  nationality,  academic 
position,  languages,  major  and  minor  fields. 

(ii)  Qualifications :  Such  as  details  of  all  the  academic  degrees  obtained 

(in )  limplovment:  This  covers  till  the  jobs  and  positions  held  since  graduation 

(iv )  I'eachini;  lypcricncc:  This  contains  all  courses  taught  and  their  duration 
This  information  was  gathered  to  giv  e  an  idea  of  the  teaching  experience 
of  each  member  and  the  courses  he  preferred  to  teach. 

(v)  leehnieal  lixperience:  A  major  benefit  of  this  data  base  is  the  ability  to 
locate  expertise  for  a  specific  job  when  the  need  arises.  This  data  covers 
the  technical  projects  each  one  participated  in.  consultancy 
activ  ities.  .  .  .  etc. 

(vi)  Association  Memberships:  All  the  professional  associations  of  which  the 
individual  is  a  member  are  stated.  The  type  of  membership  is  also 
indicated. 

(vii)  f  ields  of  Interest:  A  detailed  classification  was  prepared  for  the  different 
branches  of  engineering  and  coded.  It  is  worth  noting  that  the  normal 
decimal  system  was  found  inconvenient  in  coding  these  fields.  That  is 
because  decimal  classification  is  lengthy  and  does  not  reflect  the  exact 
specialisations.  We  invented  another  classification  which  is  simpler  and 
covers  the  specialisations  more  accurately. 


i 


V 


I 


A  DATA  BAST  SYS  11  M  Ol  t  Xfl  R 1 1ST 


(viii )  Publications  and  Conferences'.  All  the  publications  are  covered  and  all  the 
attended  conferences  listed.  The  type  of  publication  is  classified  into  four 
different  categories,  vi/..  refereed  journals,  non  refereed  journals, 
refereed  conferences,  and  non  refereed  conferences. 


DATA  BASE  STRUCTURE 


Tut  stri'ctvrt  of  the  data  base  is  illustrated  in  Figure  I.  The  root  data  set  is  not 
indicated  since  its  use  is  primarily  for  structural  purposes  and  contains  no  actual  data. 
Tables  I  to  3  give  the  full  specification  of  these  data  sets  together  with  the  path 
identifying  information: 
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Sets: 

Type 

Table  1 

Item 

Count 

Data  Sets 

Capacity 

Entry 

Length 

Blocking 

Factor 

Personal 

M 

14 

150 

77 

4 

Univer 

A 

1 

400 

15 

2(1 

Special 

M 

2 

250 

16 

10 

Qualif 

D 

7 

800 

50 

8 

Training 

D 

5 

602 

10 

14 

Employ 

D 

5 

804 

37 

12 

Teaching 

D 

4 

817 

18 

19 

Experience 

D 

3 

800 

27 

16 

Assoc 

D 

3 

620 

12 

31 

Fields 

D 

3 

828 

3 

4 

Public 

D 

5 

2001 

33 

12 

Conferences 

D 

6 

2<X)1 

35 

11 

Table  2.  Path  Identifying  Information — Master  Sets 

Associated 

Detail  Set  Search  Item  Sort  Item 

Master  Set  Name  Name  Name  Name 

Personal 

Qualif 

ID-NO 

Training 

ID-NO 

Employ 

ID-NO 

Teaching 

ID-NO 

Experience 

ID- NO 

Assoc 

ID  NO 

Fields 

ID-NO 

Public 

ID-NO 

Conferences 

ID-NO 

Univer 

Qualif 

Univ 

Special 

Qualif 

Field 

Training 

Field 

Teaching 

Field 

Fields 

Field 

Public 

Field 

Conferences 

Field 
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Table  3.  Path  Identifying  Information — Detail  Sets 

Associated 


Detail  Set  Name 

Search  Item 
Name 

Sort  Item 
Name 

Master  Set 
Name 

Qualif 

IID-NO 

Personal 

Univ 

Univer 

Field 

Training 

IID-NO 

Personal 

Field 

Special 

Employ 

IID-NO 

Personal 

Teaching 

IID-NO 

Personal 

Field 

Special 

Experience 

IID-NO 

Personal 

Assoc 

IID  NO 

Personal 

Fields 

IID-NO 

Personal 

Field 

Special 

Public 

IID-NO 

Personal 

Field 

Special 

Conferences 

IID-NO 

Personal 

Field 

Special 

several  levels  of  security  implemented  in  this  data  base.  These  could  be  summarised 
as  follows: 

(i)  Log-on  Security  :  The  log-on  procedure  is  protected  via  multiple  passwords 
(Three).  Illegitimate  access  is  reported  to  the  master  console  operator. 
These  passwords  are  for  account,  user  and  group. 

(ii)  User  Classes  and  Passwords:  Each  class  of  user  is  assigned  a  password 
which  identifies  his  capabilities,  e.g.  reading  only,  reading  and  writing,  etc. 
Each  data  element  is  given  a  list  which  identifies  all  the  users  who  can  read 
or  read  and  write  on  it.  Moreover,  each  data  set  is  assigned  read  and  write 
class  lists  which  determine  who  can  grant  access  to  this  data  set. 

(iii)  Capability  Vector:  Whenever  a  user  is  entering  the  system,  a  capability 
vector  is  initiated  for  him  according  to  the  password  given.  This  vector 
indicates  which  application  programs  the  user  can  run. 


ACCESSING  METHODS 


There  are  four  different  ways  to  access  a  data  entry  in  the  data  base.  These  are: 
(i)  Directed  Access  :  In  this  case,  the  entry  is  accessed  using  its  record  number. 
This  method  is  used  when  the  calling  program  has  already  determined  the 
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record  number  of  the  entry  to  he  read.  For  example,  this  can  arise  when  a 
program  surveys  a  data  set  for  entries  satisfying  some  particular  criteria 
using  some  other  access  methods  and  saves  the  record  numbers  of  the 
qualified  entries,  then  re-accesses  these  entries  again  using  the  saved  record 
number. 

(ii)  Serial  Access:  In  this  method  the  next  sequential  entry-  is  accessed.  Both 
forward  and  backward  serial  access  is  permissible.  Usually  this  method  of 
accessing  is  used  if  most  of  the  data  entries  are  qualified.  It  is  found  that 
retrieving  data  entry  serially  and  copying  them  to  some  other  work  file  to 
sort  and  produce  a  report  is  much  faster  than  trying  to  access  them  in  an 
ordered  sequence  directly  from  the  data  base  provided  that  more  than 
about  75  percent  of  the  entries  are  required. 

(in  )  (  alculaled  Access :  This  method  can  be  used  only  in  association  with  master 
data  sets  hv  specifying  a  particular  search  item  value.  This  method  uses  an 
address  generation  technique  according  to  the  following  formula: 

V  =  1  Mod  (S-  1.  O 


where 

V  is  the  primary  address; 

S  is  the  search  item  value: 

C  is  the  capacity  of  the  master  data  set:  and 

Mod  is  the  remainder  function  defined  as: 


where 


Mod  («,.  «;)  -  The  largest  positive  integer  of 


int  —  is  the  integral  part  of  —  . 

I  I  «:l 

To  illustrate,  suppose  that  the  'pkrsonai  '  data  set  is  to  be  accessed  to 
retrieve  the  member  whose  number  is  231.  then  the  primary  address  is: 

V  -  I  »  Mod  (231  —  1.  150) 

=  I  +  Mod  (230.  150) 

“  I  + SO  SI  . 

This  access  method  is  very  effective  in  ml  hoc  queries  where  infrequent 
access  of  a  particular  member  or  a  few  sets  of  members  occurs. 

(iv)  Chained  Access:  This  method  is  used  basically  in  retrieving  all  entries  in  a 
detailed  data  set  connected  to  a  specific  header  in  a  master  one.  An  example 
is  to  retrieve  all  the  courses  taught  by  a  specific  member.  Both  forward  and 
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Figure  2.  Dala  Access  Methods 

Personal  l>a!.i  Set 
Nuinbci  Name 


:u 

Ah  M.  Ahmed 

214 

215 

2  IS 

I  caching  Data  Set 
Number  Course 


21  1 

(ili.KM 

21  1 

(.1-2(11 

214 

M  101 

211 

(.)  505 

215 

(  F  501 

2  IN 

)-:f-:  105 

211 

c.)  -:  oos 

- ►  Serial  Access  (Forward) 

— •  Chained  Access  (Forward) 
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backward  access  of  the  chain  is  allowed.  Figure  2  illustrates  the  access 
methods  described  above. 


SYSTEM  CAPABILITIES 


The:  output  of  the  staff  data  base  consists  of  different  types  of  report  and  answers  to 
ad  hoc  queries.  In  this  section  a  description  of  these  reports  is  given  and  explained. 

(i)  Summary  Reports:  These  give  summary  information  about  different  data. 
The  information  can  be  obtained  on  department  level,  faculty  level  and 
university  level.  Among  these  reports  one  can  find  a  table  showing  the 
distribution  of  staff  members  according  to  their  nationalities, 
qualifications, . . .  etc. 

(ii)  Detailed  Reports:  These  reports  give  detailed  information  concerning 
different  data  sets,  e.g.,  a  detailed  report  of  all  the  staff  members  in  a 
particular  department  giving  full  details  of  each  individual. 

(iii)  Statistical  Reports:  To  give  some  statistical  measures  about  different 
parameters,  e.g.,  a  table  of  the  mean  value  of  the  student/teacher  ratio  in 
each  course.  In  this  case  the  student  registration  files  must  be  accessed  since 
the  staff  data  base  does  not  contain  details  of  the  students. 

(iv)  Comparative  Reports:  To  compare  the  information  obtained  from  the 
current  year  with  those  obtained  before.  Mainly,  the  growth  rate  of 
different  data  is  calculated. 

(v)  Ad  hoc  queries:  These  queries  are  used  infrequently  to  search  for  a 
particular  individual  or  set  of  individuals  that  match  a  set  of  criteria,  e.g..  to 
find  all  the  computer  specialists  who  can  speak  German  and  specialized  in 
operating  systems  theory. 


CONCLUSION 


The  staff  data  base  is  felt  to  be  of  great  importance  to  the  university.  Although  the 
system  is  implemented  in  a  small  scale  in  the  College  of  Engineering  it  is  hoped  to 
extend  it  to  all  the  colleges  within  the  university .  The  fast  movement  and  instability  of 
manpower  in  the  university  make  this  data  base  an  essential  tool  for  decision-making 
in  the  planning  and  evaluation  of  the  educational  process. 

This  data  base  should  be  viewed  as  a  part  of  an  integrated  data  base  system  that 
covers  all  possible  management  and  research  requirements  in  the  field  of  education 
in  the  Riyad  University., 


SECTION  8 


Conference  Workshop  Reports 


There  were  four  parallel  workshop  sessions  at  the  Conference. 
These  dealt  with  technology  transfer  (covering  Sections  2  and  6). 
national  policies  and  infrastructures  (covering  Sections  3  and  4),  the 
implications  of  microelectronics  for  productivity  and  employment 
(covering  Section  5)  and  computerisation  in  different  industrial 
sectors  (covering  Section  7).  The  Chairmen  were  Sean  P.  Bedford. 
R.  Narasimhan,  Sang  Joon  Hahn  and  Utpal  K.  Banerjee  respec¬ 
tively. 
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TECHNOLOGY  TRANSFER 


(1)  The  domination  of  the  industrialised  countries  in  the  technology  held  con¬ 
stitutes  a  serious  obstacle  to  the  real  transfer  of  technology  to  developing 
countries. 

(2)  If  the  delivery  of  information  for  industrial  development  is  to  achieve  the 
goals  expected  of  it  a  number  of  conditions  must  be  met.  The  pre-requisites  for 
the  delivery  of  information  for  industrial  development  must  be  identified:  poten¬ 
tial  information  users  and  their  information  needs  should  be  identified  and 
categorised,  and  the  nature  of  the  information  required  for  selecting  relevant 
technology  identified. 

(3)  An  awareness  must  be  created  among  policy  makers,  advisers,  industrialists, 
scientists  and  engineers,  and  agencies  involved  in  industrial  development  of  the  need 
for  information  in  a  variety  of  forms.  Governments,  especially,  should  be  made 
aware  of  the  need  to  integrate  industrial  information  policies  in  their  industrial 
development  policies. 

(4)  Users  of  information  need  impartial  intermediaries  to  assist  them  to  identify 
and  evaluate  appropriate  sources  of  information,  and  also  to  assist  in  repackaging 
information  to  the  level  of  understanding  of  users. 

(5)  Developed  countries  should  co-operate  with  developing  countries  in  providing 
access  to  advanced  informatic  technologies  on  favourable  terms  and  conditions 
and  share  their  expertise  to  promote  and  strengthen  local  technological  capabili¬ 
ties  in  this  field. 

(b)  In  developing  countries  industrial  extension  and  information  services  should  be 
developed  to  interface  with  industrial  enterprises  of  any  size  and  to  assist  them  in 
gaining  access  to  data  hanks  and  other  sources  of  technological  information  and 
expertise. 

(7)  Appropriate  collection  and  dissemination  structures  should  be  established  at 
the  national  level  for  data  of  relevance  to  the  industrial  development  process, 
generated  both  within  the  country  and  among  developing  countries,  and  a  level  of 
informatisation  appropriate  to  its  development  strategy  should  be  defined. 

(K)  Developing  countries  should  co-operate  at  the  regional  level  in  data  collection 
and  industrial  information  policies  and  consider  the  development  of  common 
instrumentalities  to  implement  these  programmes. 

(d)  They  should  co-operate  at  the  regional  level  in  the  area  of  the  acquisition  of 
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informatic  hardware  and  software  and  draw  on  the  services  offered  by  the 
international  organisations. 

(10)  Priority  should  be  given  to  orienting  information  services  to  the  technology 
selection  process  and  to  utilizing  the  services  of  international,  regional  and 
non-governmental  organisations  for  better  access  to  information  on  technological 
alternatives.  A  concentration  on  informatics  technology  would  assist  in  this 
regard. 

(11)  International  organisations,  such  as  UNU.  UNDP.  UNESCO.  UNIDO,  and 
IB1.  play  a  very  important  role  in  facilitating  information  transfers.  Such  organis¬ 
ations  should  emphasise  and  expand  specific  areas  of  their  present  activities  in 
order  to  assist  developing  countries  in  advancing  towards  full  self-development  in 
informatics  technology  as  quickly  as  possible. 

(12)  These  international  organisations  should  in  particular  expand  their  activities 
in  the  areas  of 

(a)  education  and  training  in  informatics: 

(b)  transfers  of  information  relating  to  informatics. 

(13)  They  should  contribute  to  creating  governmental  awareness  of  the  necessity 
for  appropriate  industrial  and  technological  information  policies  and  infrastruc¬ 
tures.  They  should  include  informatics  among  industrial  sectors  served  bv  their 
industrial  and  technological  data  banks  and  services,  and  develop  networking 
arrangements  with  national  structures  in  the  Third  World. 

(14)  They  should  assist  in  establishing  national  information  systems  supplemented 
in  due  course  by  information  transfers  from  other  developing  countries  and 
developed  countries,  in  that  order. 

(15)  It  would  be  desirable  for  the  UN  University  to  organise  research  at  the 
conceptual  level  into  the  broad  issue  of  the  computer  age  and  its  implications  for 
developing  countries. 

tlb)  International  organisations  should  mobilise  international  resources  for  the 
provision  of  co-ordinated  technical  assistance  for  the  implementation  of  industrial 
anil  technological  information  policies  and  infrastructures  by  developing  coun¬ 
tries. 

(17)  They  should  also  assist  developing  countries  in  the  acquisition  of  informatics 
technology. 

(IS)  International  non-governmental  organisations  engaged  in  the  promotion  of 
appropriate  informatics  for  the  Third  World  should  strengthen  their  regional 
structures  and  support  national  initiatives  in  sensitisation  of  authorities,  educators 
and  users,  in  the  use  of  informatics. 


NATIONAL  POLICIES  AND  INFRASTRUCTURES 


(I)  Policies  to  encourage  transnational  companies  to  establish  manufacturing 
plants  in  order  to  provide  employment  and  generate  exports  should  have  regard 
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to  the  need  to  ensure  transfer  of  expertise  to  local  employees  so  that  an 
indigenous  informatics  industry  can  develop.  The  alternative  policy  of 
encouraging  self-reliance  by  delinking  users  from  foreign  suppliers  may  he  ap¬ 
propriate  in  certain  countries. 

(2)  Appropriate  informatics  applications  must  he  considered,  e.g.  in  a  developing 
country  with  high  unemployment  routine  data  processing  which  often  eliminates 
jobs  might  he  inappropriate  and  development -oriented  applications  such  as  water 
management,  food  production  and  agricultural  engineering  might  he  desirable. 
The  problems  arising  in  regard  to  producing  special  purpose  systems  using  locally 
produced  software,  and  interfacing  with  a  minimum  of  imported  hardware,  must 
he  addressed. 

(3)  Institutions  and  laws  to  control  and  regulate  national  informatics  development 
and  which  are  appropriate  for  developing  countries  must  he  considered. 

(4)  The  social  impact  of  the  introduction  of  advanced  informatics  technology  in 
dev  eloping  countries  must  he  addressed. 

(5)  A  more  pressing  need  exists  for  the  transfer  of  expertise  to  developing 
countries  than  for  the  transfer  of  technology.  Technology  alone  prolongs  depen¬ 
dency  on  industrialised  countries  and  retards  the  use  and  improvement  of  that 
technology.  Measures  are  required  to  ensure  that  the  transfer  of  expertise  takes 
place. 

(b)  The  extent  to  which  institutes  of  higher  education,  including  universities,  can 
function  as  national  centres  of  expertise  must  be  determined. 

(7)  Technical  Co-operation  between  Developing  Countries  (TCDC)  should  he 
used  to  meet  many  informatic  needs.  Developing  countries  and  UN  agencies 
should  consider  TCDC'  for  tasks  such  as:  installation,  commissioning,  writing 
software  and  training. 

(S)  Case  studies  of  informatic  developments  would  assist  other  countries  in 
choosing  strategies  for  their  own  informatics  industry  . 

(D)  A  complete  integrated  indigenous  informatics  industry  is  unlikely  to  arise  in 
most  developing  countries.  A  more  promising  approach  is  to  develop  application 
systems  for  specialised  areas,  particularly  those  related  to  development  itself,  e.g. 
in  agriculture  and  health  care. 

(ID)  Major  priorities  in  developing  an  indigenous  informatics  industry  should 
include:  provision  of  an  appropriate  infrastructure,  and  measures  to  ensure  that 
the  industry  forms  part  of  the  national  informatics  plan. 

(11)  In  meeting  the  special  needs  of  developing  countries  it  is  important  to 
distinguish  between  formal  training  and  general  education.  National  planning 
centres  for  informatics  education  should  he  established. 

(12)  An  applied  research  unit  associated  with  a  university  department  and  making 
use  of  postgraduate  students  for  practical  hardware/software  projects  could 
form  the  nucleus  of  a  national  centre  of  expertise.  This  link  between  practice  and 
theory  will  help  to  integrate  the  university  with  the  real  life  problems  of  the 
developing  country. 

(13)  Universities  in  developing  countries  must  he  provided  with  comprehensive 
library  and  reference  facilities  to  support  informatics  education.  Short  specialised 


4*0 


INI  t  IRMA  1  It'S  AND  INIHSI  RIA1  DIM  I  ( ll’MI  N  I 


courses.  given  by  suitably  qualified  personnel,  should  also  be  supported 

(14)  (icographical  locution  near  dominant  industrial  countries  makes  special 

planning  essential  for  some  developing  countries,  e  g.  Mexico.  Singapore. 


THE  IMPLICATIONS  OF  MICROELECTRONICS 
FOR  PRODUCTIVITY  AND  EMPLOYMENT 


ill  Ihc  environment  into  which  microelectronic  technology  is  introduced  is 
peculiar  to  each  developing  countn  due  to  differences  in  the  supplv  of  labour, 
capital,  skills,  ami  foreign  exchange  and  in  economic  systems  and  txpes  ot 
government  bach  ease  must  therefore  be  considered  individually. 

(2)  Microelectronics  ami  information  technology  are  not  homogeneous  but  have 
mam  facets  with  different  characteristics.  All  these  aspects  should  be  taken  into 
account  differentiating,  for  example,  between  component  manufacture,  new 
products,  and  processes. 

(.'I  I  he  incorporation  of  microelectronics  into  certain  products  is  essential  it 
underdeveloped  countries  are  to  survive  in  world  markets.  However,  the  decision 
to  introduce  microelectronics  into  the  actual  production  processes  depends  on  the 
characteristics  and  degree  of  specialisation  of  each  individual  country  . 

(4)  The  high  cost  of  entering  the  production  of  microelectronic  components  ami 
the  risks  involved  suggest  that  almost  all  developing  countries  should  continue  to 
buy  components  from  overseas. 

(5)  The  creation  of  a  complete  science  and  technology  infrastructure  is  essentia! 
for  developing  countries  to  get  on  the  science/technology  spiral  and  this  can  only 
be  achieved  by  training  and  the  acquisition  of  the  necessary  skills. 

(h)  In  particular,  shortage  of  skills  is  a  major  barrier  to  the  successful  introduction 
of  microelectronic-based  technology. 

(7)  The  introduction  of  microelectronics  into  the  information  sector  and  its 
supporting  infrastructure  in  developing  countries  is  clearly  desirable.  However,  in 
both  the  agriculture  and  manufacturing  sectors  the  case  is  less  obvious. 

(S)  It  was  generally  concluded  that,  despite  the  all  pervasiveness  of  micro¬ 
electronics.  the  impact  on  employment  would  only  be  marginal.  This  may  not  he 
true  for  structural  changes  within  employment  levels  and  such  structural  changes 
and  the  adjustment  process  need  to  be  addressed. 

(lt)  Overall,  the  introduction  of  education  and  training  programmes  in  all  the 
skills  relevant  to  microelectronics,  organised  at  the  regional  level  and  funded 
independently  of  the  microelectronics  suppliers,  is  of  utmost  importance  for  the 
successful  assimilation  of  this  technology  by  developing  countries. 
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COMPUTERISATION  IN  DIFFERENT  INDUSTRIAL  SECTORS 


(1)  The  wide  differences  in  the  characteristics  of  developing  countries  and  the 
heterogeneous  nature  of  societies  within  any  specific  country  preclude  the  making 
of  generalisations  about  applications  before  specific  country  and  society  case 
studies  are  carried  out. 

(2)  A  wide  variety  of  structural  and  cultural  constraints — ns  well  as  economic 
ones — hinder  the  effective  implementation  of  even  the  simplest  informatic 
applications.  The  relative  cheapness  of  current  micro-computers  does  not  reduce 
the  importance  of  this  multiplicity  of  non-economic  constraints. 

(3)  The  major  limitation  on  the  application  rate  of  informatics  in  any  si/e  of  firm 
is  the  human  factor;  this  is  especially  true  in  small  and  medium  sized  firms.  In  fact 
an  effective  informatics  policy  is  people  oriented:  one  that  seeks  to  improve 
existing  skills  rather  than  displace  them 

(4)  This  limitation  results  in:  poor  system  design,  lack  of  awareness  on  the  part  of 
line  management,  and  lack  of  dedicated  and  co-ordinated  effort  by  those  who  use 
or  are  affected  by  the  applications. 

(5)  A  need  exists  for  detailed  comparative  case  studies  to  examine  the  rate  and 
dynamics  of  industrial  innovation  in  specific  industries  and  for  the  wide  dis¬ 
semination  of  results  of  these  studies. 

(b)  Incremental  forms  of  innovation  and  the  avoidance  of  sweeping  change  have 
the  advantage  of  maximising  available  skills,  minimising  risk,  and  providing 
financial  payback  even  in  the  short-term. 

(7)  Sectoral  studies  to  identify  the  skill  requirements  for  specified  technology 
should  be  performed  by  a  central  national  body  in  each  country. 

(S)  A  greater  emphasis  is  required  on  the  managerial  aspects  of  informatics. 

(d)  It  is  important  that  a  sound  information  base  be  available  and  used  for  guiding 
policy. 

(Ill)  Case  studies  should  be  carried  out  to  evaluate  the  economic  usefulness  of 
data  bases  such  as  ISIS  in  specific  situations  in  developing  countries. 

(11)  It  is  important  that  the  alternative  ways  of  implementing  computer  based 
applications,  such  as  the  sharing  of  equipment,  the  hiring  of  machine  time 
externally,  or  the  installation  of  in-house  machines,  be  carefully  evaluated  in 
every  case. 

(12)  Many  computers,  especially  in  the  production  and  process  fields,  are  under¬ 
utilised  even  in  very  large  organisations. 

(13)  The  use  of  inexpensive  micro-computers  can  bring  production  flexibility  ev  en 
to  small  organisations. 

(14)  Computer  aided  design  applications  facilitate  manufacturers  in  offering  a 
wid<'  range  of  products  specially  designed  for  local  conditions. 

( 1  > i  ilie  incorporation  and  use  of  micro-processor  based  devices  in  vehicles  can 
achieve  both  a  reduction  in  national  energy  costs  and  encourage  the  development 
of  valuable  skills. 
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(l(>)  The  development  of  standards  by  lame  organisations  can  simplifv  the  selec¬ 
tion  of  equipment  anil  introduction  of  informatics  s\ stems  In  limiting  the  choice 
of  options  to  an  appropriate  subset 
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Tin  i  \si  slums  of  computet isation  in  dilferenl  industrial  sectors  presenled  in 
the  conference  papers  provided  participants  with  a  good  opportunity  to  gauge  the 
puls'  of  actual  industrial  development  and  the  role  that  informatics  is  playing.  It 
was  concluded  that  there  was  no  such  thing  as  a  readvmadc  portfolio  of  informatic 
packages  that  could  he  transient  J  or  transplanted  to  or  developed  on  a  stall 
dard  basis  in  am  developing  countrv.  It  was  also  noted  that  there  was  no 
standard  mechanism  of  implementing  informatics  which  could  be  generallv 
recommended.  It  was  realised  that  there  were  heterogeneous  developing  countries 
working  at  different  levels  of  development:  while  for  some  countries  the  basic 
need  was  for  sensitisation  before  any  beginning  could  be  made,  other  countries 
hail  already  built  up  a  substantial  pool  of  knowledge  on  informatics  which  could 
be  shared  with  other  developing  countries  and  their  skills  and  experience  made 
av  ailable. 

The  specific  microelectronic  devices  and  support  systems  which  could  play  a 
role  in  the  industrial  development  of  developing  countries  should  be  studied  in 
depth,  bearing  in  mind  that  management  culture  had  a  very  important  role  to  play 
in  the  use  of  informatics.  While  the  importance  of  informatics  in  the  general 
development  process  was  acknowledged,  a  word  of  caution  was  sounded  by  l)r. 
Bancrjcc  regarding  the  distinction  between  the  mechanism  of  informatics  and  the 
management  of  informatics.  In  this  connection  a  need  for  a  number  of  evaluation 
studies  in  relation  to  developing  countries  was  identified  including  industrial  case 
studies,  the  management  aspects  of  applying  informatics,  the  cost -effectiveness  ol 
micro  computer  based  heuristic  models,  national  initiatives  in  the  development  of 
software  for  micro-computer  based  systems,  and  the  economic  usefulness  of  some 
of  the  large  databases  now  available,  including  packages  like  ISIS.  Attention  was 
drawn  to  the  existence  in  India  of  ST  NIMH  ',  a  body  specifically  concerned  with 
the  informatics  of  small  anil  medium-scale  industries.  Reference  was  made  to  the 
need  for  a  clearing  house  which  could  direct  one  developing  country's  need  to 
another  and  try  to  match  the  capabilities  that  have  already  been  created  in  a 
number  of  developing  countries,  anil  reduce  to  that  extent  the  dependence  on 
developed  countries.  Small  and  medium-si/ed  industries  are  verv  people  oriented 
and  for  this  reason  it  was  felt  that  informatics  applications  in  these  industries 
should  be  kept  at  the  level  where  it  augments  skill  and  does  not  replace  it. 
keeping  in  view  the  wide  varieties  of  development  levels  and  cultures  existing  in 
different  developing  countries. 
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Dr.  Kimbel  observed  lh;ii  the  discussion  on  the  implications  of  micro¬ 
electronics  for  product iv it\  ntul  employment  reflected  different  schools  m 
economics  and  that  a  certain  polarisation  emerged.  In  a  countrv  where  there  is  a 
high  degree  of  centralisation  and  planning  the  impact  most  likeK  will  he  different 
from  that  in  a  country  where  the  diffusion  speed  of  these  technologies  is  a  result 
of  the  interplay  of  market  forces.  Professor  Braun  in  his  paper,  presented  what 
he  called  a  constellation  of  circumstances  as  a  prerequisite  for  the  introduction  of 
any  new  manufacturing  equipment  into  an  established  plant  producing  an 
established  product.  It  was  considered  that  this  was  very  useful,  both  from  the 
point  of  view  of  getting  onto  the  learning  spiral  and  also  from  the  point  of  view  ol 
translating  the  learning  process  into  appropriate  policies  Regarding  the  barriers 
to  the  spread  of  microelectronics,  again  and  again  the  shortage  of  skilled  man¬ 
power  was  considered  as  a  ma|or  barrier  to  the  successful  introduction  of 
microelectronic-based  technologv.  Alt  attempt  was  made  to  litul  out  whether  it 
would  be  possible  to  proceed  m  a  sectoral  manner  through  the  advantages  which 
microelectronics  held  for  1  IX  s  However  it  seemed  to  be  verv  difficult  to 
generalise  the  various  findings  and  indeed  the  elements  could  not  be  found  lot 
such  generalisation.  I  he  discussion  on  how  to  reconcile  the  all-pervasiveness  of 
these  technologies  with  their  impact  led  to  certain  doubts.  It  was  again  and  again 
suggested  that,  although  they  are  all  pervasive,  the  impact  of  these  technologies 
on  employment  levels  seems  to  be  marginal  I  his  may  not  be  true  for  structural 
changes  within  employment  levels  and  such  structural  changes  and  the  adjustment 
process  need  to  be  addressed. 

Mr.  Peter  Veto.  International  Computet  education  and  Information  Centre. 
Hungary,  stated  that  the  Centre  to  which  he  is  attached  was  founded  as  a  joint 
venture  of  the  Hungarian  Government  and  the  I  N  Development  Programme.  He 
drew  attention  to  courses  organised  at  the  Centre,  for  participants  from  develo¬ 
ping  countries,  in  the  areas  of  data  base  management,  online  systems,  distributed 
systems  and  programming  languages. 

Dr.  Juan  Rada.  Centre  for  education  in  International  Management.  Geneva, 
felt  that  in  this  decade  the  value  of  investment  in  inlormatic  goods,  including  both 
data  processing  and  telecommunications,  would  grow  more-or-less  In  a  factor  of 
two  between  developed  and  developing  countries  and  that  therefore  it  was  crucial 
that  developing  countries  react  very  quickly  to  this  challenge.  A  prospective 
assessment  by  developing  countries  themselves  would  be  required  as  well  as  a  surge 
for  a  long-term  comparative  advantage.  He  stressed  the  importance  for  all 
developing  countries  to  stop  reacting  once  the  thing  had  happened  and  to  start  taking 
a  much  more  prospective  view  including  the  introduction  of  a  technological  element 
into  planning.  He  felt  that  the  die  was  already  cost  in  the  ease  of  microelectronics  and 
that  many  other  advanced  technologies  are  now  coming  up.  The  experience  of 
microelectronics  should  be  taken,  he  added,  to  fell  policy  makers  that  elements  of 
technological  prospect  ion  and  forecasting  should  be  included  in  the  planning 
process. 

Mr.  John  Page.  International  Institute  for  Applied  Systems  Analysis,  stressed 
the  importance  of  telecommunications  in  all  kinds  of  computer  technologies 
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including  the  newer  upcoming  technologies.  Telecommunications  was  one  area  in 
which  developing  countries  need  a  good  deal  of  help,  he  believed,  particularly  in 
regard  to  the  costs  of  international  networking. 

Dr.  Gopal  Gupta.  Asian  Institute  of  Technology,  Bangkok,  drew  attention  to 
the  number  of  conferences  on  informatics  which  have  been  held  in  various  parts 
of  the  world  and  to  the  wide  range  of  international  organisations  concerned  in 
some  way  or  other  with  this  matter.  He  detected  a  striking  degree  of  repetition  in 
the  recommendations  emanating  from  all  these  sources.  He  felt  that  more  action 
was  now  needed  and  emphasised  that  educational  training  programmes  should  be 
accorded  top  priority  in  order  that  developing  countries  would  be  in  a  position  to 
decide  for  ihemselves  in  relation  to  major  informatic  questions. 

Mr.  Sean  Cooney,  Irish  Agricultural  Institute,  believed  that  society  may  be 
"living  on  a  volcano"  and  that  an  important  question  was  whether  informatics  will 
be  effective  as  a  means  for  transferring  information  on  new  technology  and  for 
promoting  economic  growth  or  whether  fundamentally  new  insights  are  required 
in  this  area. 


SECTION  9 


Conference  Concluding  Addresses 


Dr.  Abdel  Rahman 

My  first  observation  relates  to  the  overall  situation  in  the  advanced  countries  as 
regards  the  subject  matter  of  our  conference.  I  think  in  the  leading  advanced 
countries  there  is  very  intensive  interest  in.  and  support  for.  the  development  of 
microelectronics  and  its  application  in  different  forms.  This  intensive  interest  is 
almost  taking  a  competitive  form  between  the  leading  countries.  United  States. 
Japan.  Germany.  U.K.  and  others.  There  have  been  official  announcements  that 
this  is  heralding  a  major  change,  not  only  in  technology  but  also  in  society  as  a 
whole.  We  are  reading  and  hearing  every  day  statements,  very  imaginative  and 
speculative,  maybe  rather  optimistic,  of  the  importance  of  the  subject  of  in¬ 
formation.  We  are  being  told  that  we  are  becoming  an  information-rich  society 
with  certain  forms.  So  we  cannot  really  neglect  all  these  indications.  There  are 
indications  by  business,  and  by  heads  of  government,  by  presidents  of  republics.  It 
cannot  really  be  overlooked  so  easily  .  The  business  community  is  moving  into  an 
expanding  volume  of  advances  in  the  technology,  expansion  in  sales,  and  it  is  a 
feverish  situation. 

In  this  conference  we  never  mentioned  the  military  basis  of  this  matter  and  I 
think  it  cannot  be  overlooked.  In  connection  with  the  military  applications  and 
the  intensive  military  work,  a  lot  of  hardware  and  software  has  been  developed  1 
do  not  know  if  from  this  military  side  there  is  a  spin  off  to  the  non-military  side, 
but  definitely  the  involvement  of  military  or  para-military  applications  in  this 
regard  is  quite  important. 

As  has  been  pointed  out  in  the  discussion,  the  conjunction  between  micro¬ 
processors  and  telecommunications  as  a  whole  widens  the  subject  of  informatics 
to  include  information  transmittable  through  the  communications  system,  and  this 
rather  intensive  work  in  the  leading  advanced  countries  is  also  accompanied,  as 
we  know,  by  very  intensive  work  in  three  or  four  areas  of  scientific  advance. 
Biology  is  one  of  them.  Molecular  biology,  genetic  engineering,  a  deeper  under¬ 
standing  of  the  biological  processes  in  different  forms  including  the  transmission 
of  information  for  genetic  control  and  growth,  these  seem  to  be  equally  under 
very  intensive  development. 

We  can  add  to  biology  and  micro-processors  one  or  two  other  areas. 
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including!  'hose  relating  to  energy  and  petrochemicals.  There  are  people  who 
think  that  what  we  are  witnessing  now  in  the  last  quarter  of  the  twentieth  ccnturv 
is  somethin!!  more  or  less  similar  to  what  happened  m  the  last  quarter  of  the 
nineteenth  century  when  there  were  a  series  ol  wider  appliealious  ot  steam, 
electricity,  telephone  wiring.  wireless,  a  change  Irorn  solid  luel  to  liquid  fuel,  and 
a  number  of  other  major  changes  \\  e  ma\  actuallv  he  undcigomg  or  entering 
into  a  phase  that  represents  a  wulei  pimp  into  technological  advances  the 
consequences  of  which  mat  acluulh  cMend  bevond  the  scientific  and  technical 
community.  I  do  not  think  I  reallv  share  the  pessimism  expressed  at  ilns 
conference,  that  we  are  sit  tint!  on  a  volcano  1  do  noi  think  n  is  a  volcano  li  is  ,u 
best  a  revolution  ol  some  lorm  and  we  hope  il  will  be  a  pc.ivclul  and  liappv  one 

K  merging  Problems 

I  he  second  remark  is  that  these  same  advancevl  countiics  th  ,l  aie  taking  pari 
in  tho  bin  scientific  and  technological  revolution  are  themselves  in  difficult 
positions  They  have  inflation,  unemploy ment .  balance  of  pav  meats  difficulties 
and  urban  disaster  areas.  Ihev  do  not  seem  to  be  so  good  though  thev  aie  the 
most  advanced  As  a  matter  of  fact  the  policies  which  are  emerging  from  these 
lending  countries  now  are  policies  of  trade  protectionism  and  ol  rntlici  tecicssivc 
economic  actions,  m  the  face  of  increasing  unemplovment  I  he  whole  world 
mavbe  is  lacing  serious  problems  ol  environment  both  at  national  and  iceiou.il 
level  There  is  also  the  problem  of  cnergv 

flow  are  the  developing  countries  taring’.'  The  developinc  countries  until 
now.  relatively  speaking.  were  feelinii  the  international  economic  dillicultics  to  a 
lessei  degree  than  the  advanced  countries,  but  these  are  now  being  transmitted  to 
the  developing  countries  Main  of  them  now  have  large  debts  thev  have 
difficulties  in  placing  exports.  there  is  evpansion  of  consumption  bevoiul  their 
resources  and  thev  aie  pav i ne  more  for  oil.  these  dillicultics  are  ol  an  economic 
nature  which  evist  in  the  advancevl  countries  and  are  now  overflowing  to  most  o| 
the  developinc  countries 

Impacts  on  Developing  Countries 

I  he  question  tor  this  conference  to  examine  was  whether  there  is  an 
overflow  or  an  impact,  from  the  advancing  countries,  in  then  technological 
advances,  to  the  developing  countries  or  not.  We  have  all  realised  that  when  we 
speak  about  the  developing  countries  we  reallv  do  not  speak  about  one  uniform 
group.  It  is  recognised  and  agreed  In  cvervbodv  that  there  are  as  many  develo¬ 
ping  country  tvpcs  as  countries,  and  for  am  simplification  » on  hav  e  to  classifv 
them  into  four  or  five  groups  according  to  searching  criteria.  Therefore  the 
position  of  developing  countries  cannot  he  taken  as  uniform,  but  for  the  purpose 
of  this  conference  one  can  classifv  them,  as  was  being  done  in  main  of  the 
discussions,  as  tirstlv  the  large,  relatively  avlvaneeil  developing  countries  with  a 
scientific  and  technological  base;  the  Ol’fiC  countries  arc  another;  and  then  the 
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rest,  at  different  levels.  Therefore  any  reference  to  the  developing  countries  would 
have  to  take  into  consideration  their  diversified  nature  and  situation. 

Yet.  when  we  come  to  the  developing  countries  as  users  of  technology, 
we  find  that,  for  example,  all  the  developing  countries  are  now  using 
the  technology  of  aviation.  They  are  not  producers  of  aeroplanes  hut  they  are 
users  of  aeroplanes.  They  are  nr.!  producers  of  cars  but  they  are  users  of  cars, 
which  means  that  the  technology,  especially  what  they  call  the  universally 
spreading  technology,  of  transport,  communication  and  other  facilities,  does 
spread  although  the  manufacturing  capacity  does  not  spread  equally.  This 
differentiation  between  the  spreading  of  utilisation  and  the  spreading  of  manufac¬ 
ture  is  not  only  limited  to  the  developing  countries.  Amongst  the  advanced 
countries  themselves,  which  are  making  aeroplanes?  Two  or  three  countries  only 
are  making  them.  Many  advanced  countries  are  not  making  aeroplanes,  which 
means  that  there  is  a  concentration  in  production  facilities  in  contrast  to  the 
spreading  of  utilisation  within  the  group  of  advanced  countries,  let  alone  the 
group  of  developing  countries. 

The  spread  of  industry 

Now.  let  us  look  at  die  second  part  of  the  subject  of  this  conference:  will 
industry  spread  with  the  utilisation  o  the  technology?  Will  the  manufacturing 
capacity  of  components  or  parts  related  to  telecommunication,  to  the  hardware,  to 
the  software,  to  microelectronics  as  a  whole,  spread  and  to  what  degree  should  it 
spread  to  the  developing  countries  from  the  big  centres  where  production  is  more 
and  more  being  concentrated?  We  know  that  the  spreading  of  utilisation  is  done 
by  Asians  who  arc  not  exactly  the  same  Asians  who  would  be  effective  in  the 
spreading  of  manufacture.  The  role  of  telecommunication  has  been  actually 
mentioned  in  some  of  the  discussions  of  the  workshops.  This  is  point  number 
three:  the  differentiation  between  the  spreading  of  manufacture  and  spreading  of 
utilisation.  We  have  very  clear  current  examples  of  past  technologies  and  we 
should  not  reallj  be  worrying  very  much  if  the  spreading  of  utilisation  is  much 
faster  than  the  spreading  of  manufacture,  as  hits  happened  in  main  other 
technologies. 

Yet  there  is  some  hope  here,  and  this  is  point  number  four,  that  in  the  ease  of 
microelectronics  and  allied  activities,  there  may  be  a  shift,  though  a  relative  shift, 
towards  decentralised  production  units.  This  has  been  mentioned.  Would  this  new 
technology  be  favourable  to  the  economic  functioning  of  smaller  units,  small  and 
medium  industries  or  decentralised  industries?  Or  even  applications  in  rural 
districts  on  a  small  scale,  because  you  tire  adding  precision  and  skill  through  the 
machine  and  through  the  system,  and  not  necessarily  losing  economic  viability 
through  the  si/e  of  the  average  cost  of  unit  service.  I  think  for  the  developing 
countries,  as  also  for  the  advanced  countries,  this  application  of  bringing  the 
ability  to  smaller  and  medium  industries  and  to  smaller  and  medium  countries, 
would  be  a  very  important  point  to  follow  and  to  examine.  As  a  matter  of  fact,  we 
have  witnessed  recently,  in  the  last  ten  years,  that  from  the  management  point  of 
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view  some  large  industrial  concerns  and  large  business  concerns  find  it  more 
profitable  to  break  down  into  units  rather  than  manage  one  big  complex. 
Therefore  this  question  of  decentralisation  and  smaller  management  units  could 
really  be  quite  important  when  we  speak  about  the  spreading  of  the  technology 
and  its  uses  to  the  developing  countries  and  to  the  less  developed  among  the 
industrial  countries. 

The  role  of  software 

My  fifth  point  is  related  to  the  question  of  software.  There  are  three 
legs,  so  to  speak,  of  the  subject  we  are  speaking  about,  the  hardware  and  the 
software  and  telecommunications  as  has  been  pointed  out  during  the  con¬ 
ference.  These  are  the  three  legs  on  which  the  subject  stands  In  the  developing 
countries  telecommunications  itself  is  at  the  lower  level  and  this  is  a  disadvantage, 
while  in  the  advanced  countries  the  telecommunications  system,  both  h\  wire, 
wireless  and  such  like  and  other  means  of  communications,  is  already  there.  So 
you  can  superimpose  an  information  system  on  top  of  it  very  easilv  and  transmit 
information  from  one  place  to  another.  This  is  one  leg.  The  second  leg  is  the 
hardware,  and  we  know  that  the  hardware  is  made  up  of  core  units  and  peripheral 
units.  It  seems  that  the  discussions  have  indicated  that  the  developing  countries 
may  have  a  chance,  as  regards  the  peripheral  units  but  nobody  has  advised  that 
the  developing  countries  can  compete  with  Japan  atvd  Silicon  Valley  in  California, 
in  try  ing  to  produce  chips.  So  apart  from  the  chips  and  some  key  questions,  there 
is  an  opportunity,  which  has  been  mentioned,  for  the  developing  countries  in 
regard  to  the  peripheral  auxiliary  units  connected  with  the  hardware.  Hut  when 
we  come  to  the  third  leg.  the  software.  J  think  everybody,  more  or  less,  in  lilts 
Conference  has  agreed  that  the  developing  countries  have  a  chance,  and  maybe 
the  only  chance:  they  have  some  good  prospects  in  the  area  of  software 
development.  Software  development  requires,  as  has  been  said,  both  training  in  a 
specific  sense  and  education  and  general  cultural  infrastructure  as  a  whole.  This 
could  be  a  major  policy  point  for  the  developing  countries,  the  question  of 
training  and  building  of  centres  and  all  that  is  related  to  software:  especially  the 
software  related  to  decentralised  units  and  small  production  units  and  to  the 
mini-computers  which  are  likely  to  be  more  amenable  for  distribution  and 
availability  in  the  developing  countries. 

Economic  implications 

Point  number  six  covers  the  question  of  the  economic  implications  of  all  of 
this.  There  is  a  general  view  that  the  economic  implications  were  worked  out  In- 
Ricardo  more  than  one  hundred  and  fifty  years  ago.  that  vou  replace  the  worker 
by  the  machine  and  this  creates  unemployment.  We  know  that  this  has  happened 
but.  on  the  other  hand  there  has  been  greater  production  and  greater  utilisation  of 
workers.  So  there  is  a  displacement  of  workers,  yes.  but  Ibis  displacement  of 
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workers  is  not  an  absolute  one:  it  is  a  partial  one  and  with  general  economic 
growth  and  general  employment  growth  the  displacement  could  be  easily  ab¬ 
sorbed.  noting  that  in  the  early  nineteenth  century  we  are  speaking  about  a 
population  of  the  world  which  was  1(1  per  cent  of  the  present  population.  There¬ 
fore  in  the  short  term,  there  may  be  labour  problems  but  noting  the  historical 
experience  and  also  some  of  the  economic  analysis  which  has  been  put  forward 
here,  it  does  not  seem  that  microelectronics,  in  the  developing  countries,  is  going 
to  be  a  serious  problem  as  regards  unemployment  and  this  has  been  put  in  the 
conclusions  of  one  of  the  workshops  and  also  mentioned  by  others.  It  may  be  that 
in  the  advanced  countries  there  are  more  sensitivities  because  the  labour  move¬ 
ment  is  rather  alert,  and  they  may  use  this  as  a  bargaining  point,  but.  as  I  said  in 
my  previous  address,  it  seems  that  the  labour  movement  so  far  is  living  cautiously 
with  the  question  of  microelectronic  developments.  They  have  not  taken  up  a 
light  against  it.  they  are  just  keeping  quiet  about  it  to  a  certain  extent. 

But  the  economic  implications  not  only  relate  to  the  question  of  employment, 
there  is  the  question  of  production  and  productivity.  If  productivity  could  in¬ 
crease.  that  in  itself  is  of  great  economic  importance.  Productivity  may  increase 
through  the  precision  that  would  be  introduced  in  the  functions  of  production  and 
industrial  control  by  the  new  equipment  and  the  new  techniques  of  information 
which  may  replace  the  partial  skills  of  the  workers  by  more  perfect  skills  of  the 
machine  in  certain  key  functions.  This  is  what  they  call  the  relation  between  skill 
and  performance.  Skill  and  performance  in  the  very  key  functions  in  industry  have 
been  traditionally  built  on  key  workers,  but  now.  gradually,  you  can  get  some 
machines  to  do  this  in  it  faster  and  more  precise  manner  and  hence  the  skill 
required  in  numbers  may  he  less  and  you  would  have  to  change  the  skill  pattern 
of  employment  at  the  higher  level. 

Attitudes  to  information 

But  again  economics  would  not  stop  at  the  question  of  the  skill.  I  refer  to 
something  which  I  do  not  think  has  been  discussed  in  the  conference,  and  this  is 
point  number  seven,  the  relation  between  information  and  attitude.  lTie 
availability  of  larger  amounts  of  information  is  supposed  to  produce  a  change  of 
attitude  in  those  who  are  receiving  or  taking  part  in  the  information,  and  this 
information/attitude  interdependence  may  eventually  be  the  most  important 
consequence  of  microelectronics  and  not  the  machines  that  play  around  in  front  of 
you.  This  means  that  there  may  be  direct  implications,  both  economic  and  social, 
to  microelectronics  but  I  would  dare  to  say  that  the  indirect  implications  are  going 
to  be  much  larger.  The  indirect  ones  relate  to  what  generally  has  been  heralded  as 
a  new  society.  If  we  take  the  transformation  trom  steam  to  electricity  up  to  the 
internal  combustion  engine  in  the  last  century,  the  transformation  was  not  only  a 
matter  of  engineering  efficiency,  it  was  a  complete  change  of  society,  which  was 
depending  on  the  steam  engine  and  the  railway,  to  a  society  which  gradually 
became  dependent  on  the  motor  car.  The  direct  implication  is  the  comparison 
between  the  motor  car  and  the  locomotive,  which  is  a  very  small  thing  compared 
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with  the  change  between  the  society  of  the  motor  car  which  was  created  in  the 
following  fifty  years  or  so,  and  the  society  of  the  railway  engine. 

These  are  the  indirect  implications  which  are  more  important  eventually  and 
go  beyond  the  mere  comparison  between  the  two  technologies  of  steam  and  the 
technology  of  diesel  engines  or  electricity.  It  has  been  said  that  the  tertiary  sector 
in  the  economy  of  the  advanced  countries  is  now  being  split  into  two  sectors.  We 
know  that  economists  are  fond  of  speaking  about  the  primary  sector  which  is 
agriculture,  the  secondary  sector  which  is  transformation  industry,  and  the  tertiary 
sector  which  they  used  to  call  services.  Now  in  the  modern  analysis,  this  services 
sector  is  divided  into  two:  what  you  might  call  normal  services  and  information  as 
a  fourth  sector  There  are  analyses  in  the  US  and  elsewhere  tv)  show  that  this 
information  sector  now  represents  forty  to  fifty  per  cent  of  the  GNP  of  these 
countries.  These  still  are  concepts,  but  what  concerns  me  here  is  to  say  that  it  should 
not  be  taken,  the  growth  of  the  third  or  fourth  sector  in  the  economies  of  the 
advanced  countries,  that  this  is  what  the  developing  countries  want.  Because  the 
third  sector  in  the  developing  countries  is  really  a  redundancy  sector.  It  is  not  an 
activity  sector.  Most  of  the  small  traders  and  shopkeepers  and  hawkers  and  the 
household  services  and  all  of  this  are  put.  technically,  in  the  third  sector  in  the 
developing  countries.  So  in  the  developing  countries  there  would  still  be  need  to 
develop  a  transformation  from  agriculture  to  industry  in  relative  and  absolute  terms 
before  we  can  speak  about  the  advantage  in  having  a  fourth  sector,  like  in  the  case  of 
the  developed  countries. 

The  information  revolution 

It  may  he  that,  as  has  been  said,  and  this  is  the  next  point,  number  eight,  that 
the  advanced  countries  are  coming  into  a  new  industrial  revolution  in  which 
information,  and  everything  related  to  information,  would  be  the  predominant 
feature.  This  is  the  second  or  the  new  industrial  revolution.  We  know  very  little 
about  it.  But  let  us  speak  about  something  we  know  a  little  better,  which  is  the 
first  industrial  revolution  of  the  last  century.  The  industrial  revolution  at  that 
time,  a  hundred  years  ago.  spread  from  the  U.K.  to  Hu  rope  and  later  to  the  U.S.. 
Japan  and  the  Soviet  Union,  and  this  became  the  industrial  revolution.  Un¬ 
fortunately  with  that  industrial  revolution  of  the  last  century,  colonialism  turned 
from  a  lower  stage  into  a  more  intensified  stage  and  the  big  empires  and  the  great 
colonial  structures  were  actually  supported  by  the  first  industrial  revolution. 
Later,  through  the  industrial  structures  that  developed  in  the  adv  anced  countries, 
more  humane  developments,  which  we  call  in  general  socialism,  developed  within 
the  industrial  structures  and  therefore  we  could  say  that  the  industrial  revolution 
of  the  nineteenth  century  intensified  colonialism  and  imperialism  first  and  later 
gave  birth  to  socialism  and  humanism  in  general.  Now.  are  we  going  to  have  a 
second  industrial  revolution  which  would  intensify  new  forms  of  imperialism?  Or 
better  forms?  I  would  hope,  and  this  is  only  it  hope,  and  a  speculation,  that 
whatever  you  call  it.  this  huge  advance  in  technology  in  several  fields  not  only 
microelectronics,  would  intensify  and  deepen  the  sense  of  interdependence 
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between  parts  of  the  world,  between  countries  rather  than  domination  and  would 
eventually  lead  to  some  kind  of  prosperity  and  rationalism  in  the  world  of 
management  rather  than  the  hectic,  wasteful  attitudes  which  we  have  now,  even 
as  advanced  countries,  towards  natural  resources  and  the  environment.  So  we 
should  say  we  hope  for  greater  interdependence  and  greater  possibilities  of  peace 
and  prosperity  rather  than  imperialism  and  eventual  fight  for  socialism. 

Human  aspects  of  informatics 

My  ninth  point  is  to  speak  about  the  human  aspect.  I  think  the  human  aspect 
has  been  touched  on  in  the  discussions  of  this  conference  and  some  of  the 
workshops  but  we  should  really  not  leave  this  place  considering  that  we  are 
speaking  about  machines.  1  think  we  are  still  speaking  about  human  beings,  not 
only  the  human  beings  handling  the  machines  but  the  human  beings  feeding  the 
machines  with  information  and  the  human  beings  receiving  the  information  and 
reacting  to  it.  And  the  effects,  as  I  say.  looking  beyond  the  machine,  beyond  the 
technology  to  the  wider  social  implications,  may  take  another  ten.  twenty  or  thirtv 
years  to  appear.  It  has  happened  before  in  previous  ways,  so  I  think,  keeping  in 
mind  the  humanistic  attitude  towards  this  question,  that  maybe  the  policies  which 
the  developing  countries,  and  also  the  developed  ones,  envisage  will  lead  to  a 
benevolent  and  useful  attitude. 

My  last  remark  relates  to  the  conference.  This  is  a  meeting  of  talking,  not  a 
meeting  of  action.  None  of  us  has  a  decision-making  process  in  his  pocket  to  put 
on  the  table.  If  one  wants  to  look  tv)  action  one  should  look  for  action  where  the 
decision-makers  are.  This  conference  is  an  exchange  of  information  which  should 
be  useful  to  everybody  who  takes  part  in  it.  If  you  want  action  you  should  go  to 
the  decision-makers  and  see.  if  you  are  one  of  them  or  in  contact  with  them,  that 
they  take  the  proper  decisions,  and  the  talking  which  we  do  here  would  be  helpful 
in  building  up  their  minds  for  decision  and  action.  Therefore  in  this  respect.  I 
consider  this  conference  has  been  a  useful  exercise  and  a  very  pleasant  one  for 
which  we  thank  the  sponsors. 

Mr.  Didier  Leeerf,  ITM 

I  have  three  suggestions.  The  first  one  is  a  very  humble  one.  It  is  about  a 
newsletter.  This  was  suggested  by  a  meeting  we  had  a  couple  of  days  ago  and  I 
strongly  believe  that  a  link  should  be  created  between  all  those  who  attended  this 
conference,  who  provided  such  bright  and  useful  material  and  intellectual  con¬ 
tributions.  These  contributions  have  to  be  a  continuous  stream  to  be  offered  both 
to  governments  and  to  international  organisations  such  as  I  HI  and  those  of  the 
UN  system,  in  the  first  instance  to  UNIDO  with  its  special  responsibilities 
regarding  industrial  development.  And  also,  of  course  to  UNESCO.  UNDP,  and 
other  organisations  at  regional  level.  I  believe  that  this  collective  effort  has  to  start 
with  the  individuals  who  want  to  offer  their  capacities  and  their  experience.  There 
have  been  many  people  here  of  different  walks  of  life  and  they  have  all 
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contributed  extremely  useful  papers  and  I  would  suggest  that  this  newsletter  be 
fed  by  contributions  and  articles  that  you  would  write  and  we  could  assemble  this 
and  1  believe  that  Professor  Foster,  who  has  acted  as  a  marvellous  conductor  of 
the  orchestra  of  this  meeting,  could  perhaps  continue  in  this  function  and  I  believe 
that  this  material  could  be  assembled  and  put  together  in  consultation  with  a 
network  of  senior  officials  responsible  for  informatics  policies  and  also  of  those 
responsible  for  industrial  development  policies,  so  as  to  prepare  the  publication  of 
a  white  paper,  a  white  paper  giving  the  views  of  responsible  people  from 
developing  countries  on  such  key  issues  as  the  computerisation  of  production 
processes  which  is  going  to  be  one  of  the  key  issues  for  the  eighties.  I  believe 
strongly  that,  as  pointed  out  by  Professor  Bernasconi  at  the  first  SPIN  Con¬ 
ference.  that  those  countries  who  missed  the  industrial  revolution  in  the  past,  are 
now'  the  underdeveloped  countries,  and  that  those  countries  who  miss  the 
telematics  revolution  will  be  the  underdeveloped  countries  of  the  future,  and  this 
should  be  avoided  bv  all  means.  Therefore  TCDC  has  a  special  function  in  the 
sharing  of  expertise  and  in  increasing  the  spin-off  of  any  experience,  any 
advance,  in  view  of  the  extreme  inequality  in  the  present  distribution  of  the 
com  mu  .ication  and  information  means  between  North  and  South.  I  believe  that 
this  white  paper  could  be  prepared  by  you  with  your  contribution,  with  the 
leadership  of  a  few  words  and  I  would  suggest  that  1  should  be  getting  Professor 
Foster,  and  also  perhaps  Mr.  Bouarfa  and  Mr.  Mahdi  ElMandjra  who  expressed 
readiness  to  contribute  to  streamlining  and  organising  this  material.  I  believe  that 
this  could  help  in  the  preparations  for  the  SPIN  II  Conference,  for  which 
ElMandjra  and  Mustapha  Bouarfa  are  already  serving  IBFs  preparations.  But  the 
precondition  for  this,  an  essential  one.  perhaps  the  only  one.  is  that  each  of  you 
should  continue  to  feed  into  both  a  newsletter  and  the  white  paper  material,  a 
continuous  stream  of  contributions,  such  intellectual  contributions  as  you  have 
made  here  and  this  in  conjunction  with  other  experts  who  were  unable  to  attend 
this  conference. 

My  second  proposal  is  very  simple.  I  call  it  "UNispin".  l  et  us  have  this 
immense  reservoir  of  expertise  as  an  instrument  at  the  disposal  of  UNIDO,  of 
IBI.  as  well  as  of  government,  to  provide  independent  advisory  services  to 
governments,  with  particular  reference  to  the  policies  of  the  informatisation  of 
industries.  I  think  developing  countries  have  stressed  time  and  again  their  strong 
desire  to  have  independent  advisory  services  in  the  sense  that  they  should  be 
unbiased  and  therefore  independent  from  the  manufacturers.  And  since  such 
advisory  services  should  be  professional  sen  ■  :es.  they  should  also  be  provided  in 
a  professional  structure  which  could  be  a  sort  of  multinational  endeavour,  a 
multinational  structure.  The  function  of  UNispin  could  be  to  provide  advisory 
services  independently  and  also  to  facilitate  joint  ventures  for  innovative  ap¬ 
plication  systems  for  utilisation  and  even  for  manufacturing  of  novel  and  in¬ 
novative  application  systems.  Perhaps  this  could  contribute  to  the  elaboration  of 
an  international  strategy  on  a  worldwide  scale. 

I  believe,  anti  this  is  my  last  proposal,  that  incentives  are  needed  to 
encourage  innovation  capacities  in  developing  countries  to  combine  with  similar 
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innovation  capacity  in  industrialised  countries.  Therefore  we  believe  that  the 
communication  function  of  the  network  structure  should  be  emphasised  in  a 
variety  of  ways.  One  of  the  ways  is  to  facilitate  the  combination  of  external 
assistance  flows  and  this  is  what  we  are  trying  to  do  in  action,  trying  to  channel 
additional  resources  to  those  projects  which  have  the  support  of  UNIDO  or  IBI 
and  by  so  doing  remove  barriers  to  the  mechanism  of  external  aid.  In  this  way  we 
can  continue  to  act  as  a  catalyst.  For  example,  if  a  project  for  a  micro-informatics 
club  is  presented  at  the  Common  Market  Commission  for  financing,  if  this  is 
presented  by  a  NGO.  non-associated  countries  as  well  as  associated  have  equal 
footing  for  access  to  this  financing.  I  believe  that  a  network  of  micro-informatics 
clubs,  telecommunicating  micro-informatics  clubs,  can  be  an  initial  step  for  a 
number  of  initiatives  and  among  those  initiatives  there  should  be  room  for.  say. 
production  and  exchange  of  audio-visual  sensitisation  materials  such  as  the  film 
ITM  has  prepared  just  for  the  purpose  of  making  suggestions  for  follow-up  action. 
This  can  be  an  initiative  of  a  common  endeavour  of  Third  World  countries  and, 
this  can  be  done  in  such  a  way  that  all  revenue  raised  by  the  sensitisation 
campaigns  of  the  governments  comes  back  to  the  developing  countries.  Hiis  is  the 
first  incentive.  The  second  incentive,  as  we  thought  in  consultation  with  the 
various  agencies,  can  be  fiscal  immunity  and  liberty  of  transfers  for  such  revenues. 

I  call  for  initiative  and  further  action  by  developing  countries  in  developing  for 
themselves  a  network  of  workshops  for  manufacturing  such  materials;  also  in 
developing  skills  for  maintenance  centres. 

Mr.  F.  Piera  Gomez.  IBI 

As  the  tirst  conference  to  deal  with  the  subject  of  the  use  of  informatics  in 
industry  and  the  informatics  industry  itself  in  the  widest  possible  sense,  it  has  been 
very  important  to  us  who  have  been  following  it  very  carefully,  and  watching  how 
the  different  issues  were  being  raised.  !  can  identify  three  factors  that  were  put 
forward;  (I)  the  innovation  factor.  (2)  the  information  factor.  (3)  the  human 
factor.  These  three  elements  I  can  assure  you  will  be  picked  up  carefully  and 
studied  in  future  activities.  But  the  merit  of  this  conference  has  been  to  raise  the 
series  of  issues  affecting  the  use  and  applications  of  informatics.  These  issues  now- 
need  further  in-depth  research.  This  conference  has  covered  two  subsets  of  a 
larger  objective,  namely  the  informatisation  of  emerging  nations.  And  it  is  going 
to  be  one  of  the  principal  inputs  to  the  preparation  of  the  Second  Inter¬ 
governmental  Conference  on  the  Strategies  and  Policies  for  Informatics  in  Id83. 
IBI.  of  course,  proposes  not  to  stop  here,  but  to  continue.  Already  in  this  area  we 
have  been  working  for  several  years  through  one  of  our  working  groups.  And  we 
propose  to  continue  in  this  area.  What  the  exact  programme  of  follow-up  will  be 
is  vet  to  be  designed,  but  one  which  we  intend  to  examine  in  CX'tober  will  be 
the  meeting  of  the  IDUSPIN  which  will  deal  with  the  problems  related  to  the 
topics  of  this  conference.  We  look  forward  very  much  to  co-operation  with  other 
international  organisations  in  this  field  and  even  if  we  agree  with  previous 
speakers  that  there  is  an  epidemic  of  international  conferences,  at  the  same  time 
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this  is  because  everyone  wants  this  type  of  disease  because  people  like  coi  1- 
munication  and  want  to  speak  to  each  other:  it  is  the  only  way  to  keep  up  to  date 
on  the  evolution  both  of  thinking  and  of  technology. 

Dr.  G.S.  Gouri.  UNIDO 

We  in  UNIDO  have  already  been  influenced  and  alfeeted  hv  the  delineation  of  a 
number  of  very  interesting  problems,  and  1  think  that  Dr.  Abdel  Rahman  has 
outlined  some  ten  major  areas  of  which  probably  we  would  touch  on  four  or  five. 
It  has  been  emphasised  in  the  conference  that  the  strategies  and  policies  are  the 
key  and  perhaps  it  is  here  that  ways  and  means  of  clarifying  the  strategies  and 
policies  for  the  developing  countries  and  ways  and  means  of  sensitising  the 
decision  makers  are  really  very  important.  In  this  process  we  would  endeavour 
very  much  to  concentrate  on  a  number  of  recommendations,  particularly  recom¬ 
mendations  relating  to  applications,  experiences  in  applications,  cross-national 
studies,  so  that  one  would  be  able  to  know  more  about  the  interface  that  is 
already  with  us. 

It  is  our  intention  in  UNIDO  to  approach  you  individually  and  collectively  to 
participate  in  our  endeavour.  We  would  also  search  for  the  translation  of  the 
concept  that  has  been  indicated  here,  namely  how  do  we  approach  the  whole 
subject  of  micro-electronics,  or  informatics,  as  a  tool  for  decentralisation.  What 
are  the  packages'.*  Do  we  have  them  .’  C  an  we  develop  them  and  then  take  them 
and  see  how  they  can  be  applied'.*  It  would  also  be  useful  to  make  an  analysis  of 
what  the  actual  training  programmes  look  like,  beginning  at  the  secondary  level 
and  leading  up  to  the  specialised  level.  How  can  they  be  adjusted'.'  If  a  country 
wants  to  do  something  can  we  have  a  rclcrcnce  to  all  this  material  and  some 
evaluation?  1  think  this  is  a  task  which  is  well  worthwhile  undertaking. 
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